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REGULATION OF HUMAN PATCHED-LIKE PROTEIN 

This application incorporates by reference co-pending provisional applications Serial 
5 Nos. 60/245,572, 60/245,565 and 60/245,564 filed October 31, 2000. 

TECHNICAL FIELD OF THE INVENTION 

The invention relates to the area of regulation of human Patched-like protein. 

10 

BACKGROUND OF THE INVENTION 

The 12 transmembrane domain protein Patched (PTCH) is the receptor for Sonic 
Hedgehog (Shh), a secreted molecule implicated in the formation of embryonic 

15 structures and in tumorigenesis. Binding of Sonic (Shh) protein to Patched protein 
prevents the normal inhibition of the G-protein coupled like receptor Smoothened 
(SMC) by PTCH (see Fig, 23). Hedgehog protems, a family of secreted molecules 
first identified by a genetic screen in Drosophila, are involved in many patterning 
processes during development. Three mammalian hedgehog homologues have been 

20 identified: Sonic (Shh), Desert (Dhh), and Indian (Ihh). Shh acts to establish cell fate 
in the developing limb, somites, and neural tube. Ihh is involved specifically in 
chondrocyte development, and Dhh plays a key role in germ cell development With 
the exception of the gut, in which both Ihh and Shh are expressed, the expression 
patterns of the hedgehog family members do not overlap. At the cell surface, Shh 

25 fiinction appears to be mediated by a multicomponent receptor complex involving 
Patched (PTCH) and Smoothened(SMO), two multitransmembrane proteins initially 
identified as segment polarity genes in Drosophila and later characterized in 
vertebrates. Both genetic and biochemical evidence supports the existence of a 
receptor complex in which PTCH is the ligand-binding subunit and SMO, a G 

30 protein-coupled receptor-like molecule, is the signaling component. Upon binding of 
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Shh to PTCH, the noimal inhibitory effect of PTCH on SMO is relieved, allowing 
SMO to transduce &e Shh signal acxoss the plasma membrane. In vertebrates a 
hedgehog gene family is involved in the control of left-right asymmetry, polarity in 
the central nervous system (CNS), somites and limb, organogenesis,chondrogenesis 
5 and spermatogenesis. 

Loss of function mutations in the Ptch gene have been identified in patients v^th 
basal cell nevus syndrome, a hereditary disease characterized by multiple basal cell 
carcinomas. See U.S. Patent No. 6,027,882. Developmental abnormalities found 
10 with this syndrome include rib and craniofacial abriormalities, Polydactyly, 
syndactyly and spina bifida. Tumors found with the syndrbnie include basal cell 
carcinomas, fibromas of the ovaries and heart, cysts of the skin, jaws and mesentery, 
meningiomas and medulloblastomas. See Gorlin, Medicine 66, 98-1 13 (1987). 

15 Dysfunctional Ptch mutations also have been associated with a large percentage of 
sporadic basal cell carcinoma tumors. Other human cancers, e.g. basal cell 
carcinoma, transitional cell carcinoma of the bladder, meningiomas, 
medulloblastomas, etc., show decreased Patch activity, resulting from oncogenic 
mutations at the Ptch locus. Decreased Patch protein activity is also associated with 

20 inherited developmental abnormalities, e,g, rib and craniofacial abnormalities, 
Polydactyly, syndactyly and spina bifida. See U.S. Patent No'. 6,022,708. 

Thus, there is a need in the art to identify novel hxmian Patch-like genes vy4iich can be 
■ regulated and provide therapeutic options. 

25 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide reagents and methods of regulating a 
himian Patched-like protein. This and other objects of the invention are provided by 
30 one or more of the embodiments described below. 
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One embodiment of the invention is a patched-like protein polypeptide comprising 
an amino acid sequence selected £com the group consisting of: 

amino acid sequences which are at least about 29% identical to the amino acid 
5 sequence shown in SEQ ID NO: 2; 

the amino acid sequence shown in SEQ ID NO: 2; 

amino acid sequences which are at least about 29% identical to the amino acid 
10 sequence shown in SEQ ID NO: 8; 

the amino acid sequence shown in SEQ ID NO: S; 

amino acid sequences winch are at least about 29% identical to the amino acid 
15 sequence shown in SEQ ID NO: 14; and 

the amino acid sequence shown in SEQ ID NO; 14. 

Yet another embodiment of the invention is a method of screening for agents which 
20 decrease extracellular matrix degradation. A test compound is contacted with a 
patched-Iike protein polypeptide comprising an amino acid sequence selected from 
the group consisting of: 

• amino acid sequences which are at least about 29% identical to the amino acid 
25 sequence shown in SEQ ID NO: 2; 

the amino acid sequence shown in SEQ ID NO: 2; 

amino acid sequences which are at least about 29% identical to the amino acid 
30 sequence shown in SEQ ID NO: 8; 
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the amino acid sequence shown in SEQ ID NO: 8; 

amino acid sequences which are at least about 29% identical to the amino acid 
5 sequence shown in SEQ ID NO: 14; and 

the amino acid sequence shown in SEQ ID NO: 14. 

Binding between the test compound and the patched-like protein polypeptide is 
10 detected. A test compound which binds to the patched-like protein polypeptide is 
thereby identified as a potential agent for decreasing extracellular' matrix degradation. 
The agent can work by decreasing the activity of the patched-like protein. 

Another embodiment of the invention is a method of screening for agents which 
15 decrease extracellular matrix degradation. A test compound is contacted with a 
polynucleotide encoding a patched-like protein polypeptide, wherein the poly- 
nucleotide comprises a nucleotide sequence selected from the group consisting of: 

nucleotide sequences which are at least about 50% identical to the nucleotide 
20 sequence shown in SEQ ID NO: 1 ; 

the nucleotide sequence shown in SEQ ID NO: 1 ; 

- nucleotide sequences which are at least about 50% identical to the nucleotide 
25 sequence shown in SEQ ID NO: 7; 

the nucleotide sequence shown in SEQ ID NO: 7; 

nucleotide sequences which arc at least about 50% identical to the nucleotide 
30 sequence shown m SEQ ID NO: 13; and 



wo 02/36613 

-5- 

. the nucleotide sequence shovm in SEQ ID NO: 13. 

Binding of the test compound to the polynucleotide is detected. A test compound 
5 which binds to the polynucleotide is identified as a potential agent for decreasing 
extracellular matrix degradation. The agent can work by decreasing the amount of the 
patched-like protein through interacting with the patched-like protein mRNA. 

Another embodiment of the invention is a method of screening for agents which 
10 regulate extracellular matrix degradation. A test compound is contacted with a 
patched-like protein polypeptide comprising an amino acid sequence selected from 
the groi^ consisting of: 

amino acid sequences which are at least about 29% identical to the amino acid 
15 sequence shown in SEQ ID NO: 2; 

the amino acid sequence shown in SEQ ID NO: 2; 

amino acid sequences which are at least about 29% identical to the amino acid 
20 sequence shown in SEQ ID NO: 8; 

the amino acid sequence shown in SEQ ID NO: 8; 

• amino acid sequences which are at least about 29% identical to the amino acid 
25 sequence shown in SEQ ID NO: 14; and 

the amino acid sequence shown in SEQ ID NO: 14. 

A patched-like protein activity of the polypeptide is detected. A test compound 
30 which increases patched-like protein activity of the polypeptide relative to patched- 
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like protein activity in the absence of the test compound is thereby identified as a 
potential agent for increasing extracellular matrix degradation. A test compound 
which decreases patched-like protein activity of the polypeptide relative to patched- 
like protein activity in the absence of the test compound is thereby identified as a 
5 potential £^ent for decreasing ^ctraceliular matrix degradation. 

Even another embodiment of the invention is a method of screening for agents which 
decrease extracellular matrix degradation. A test compound is contacted with a 
patched-like protein product of a polynucleotide which comprises a nucleotide 
1 0 sequence selected fiom the group consisting of: 

nucleotide sequences v^ch are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 1; 

15 the nucleotide sequence shown in SEQ ID NO: 1 

nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 7; 

20 the nucleotide sequence shown in SEQ ID NO: 7; 

nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 13; and 

25 the nucleotide sequence shown in SEQ ID NO: 13. 

Binding of the test compound to the patched-like protein product is detected, A test 
compound which binds to the patched-like protein product is thereby identified as a 
potential agent for decreasing extracellular matrix degradation. 

30 
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Still another embodiment of the invention is a method of leducing extracellular 
matrix degradation. A cell is contacted with a reagent vMch specifically binds to a 
polynucleotide encoding a patched-like protein polypeptide or the product encoded 
by the polynucleotide, wherein the polynucleotide comprises a nucleotide sequence 
5 selected tx>m the group consisting of: 

nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 1; 

10 tiie nucleotide sequence shown in SEQ ID NO: 1 

nucleotide sequences v/tdcb. are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 7; 

15 the nucleotide sequence shown in SEQ ID NO: 7; 

nucleotide sequences which are at least about 50% identical to the nucleotide 
sequence shown in SEQ ID NO: 13; and 

20 the nucleotide sequence shown in SEQ ID NO: 13. 

Patched-like protein activity in the cell is thereby decreased. 

■ TTie invention thus provides a human Patched-like protein which can be used to 
25 identify test compounds which may act, for example, as enhancers or inhibitors of 
formation of the receptor complex. Hmnan Patched-like protein and firagments 
thereof also are useful in raising specific antibodies which can block the protein and 
effectively reduce its activity. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 shows the DNA-sequence encoding a Patched-like protein polyp^tide 

(SEQIDNO:?). 

5 Fig. 2 shows the amino acid sequence deduced from the DNA-sequence of 

Fig.l (SEQIDNO:8). 
Fig. 3 shows the amino acid sequence of a protein from Drosophila 

melanogaster identified. Accession No. AE003784 (SEQ ID NO:9), 
which is homologues to Patched-like protein (SEQ ID NO: 8). 
10 Fig. 4 shows the DNA-sequence encoding a Patched-like protein Polypeptide 

(SEQ ID NO: 10). 

Fig. 5 shows the DNA-sequence encoding a Patched-like protein Polypeptide 

(SEQ ID NO: 11). 

Fig. 6 shows the DNA-sequence encoding a Patched-like protein Polypeptide 

15 (SEQIDNO:12). 

Fig. 7 shows the BLASTP alignment of human Patched-like protein (SEQ ID 

NO:7) with the protein from Drosophila melanogaster. Accession No. 
AE003784 (SEQ ID N0:9). 
Fig. 8 shows the HMMPFAM - alignment of human Patched-like protein 

20 (SEQ ID NO:8) against pfamlhmmlPatched. 

Fig. 9 shows the DNA-sequence encoding a patched-like protein polypeptide 

(SEQIDN0:13). 

Fig. 10 shows the amino acid sequence deduced from the DNA-sequence of 

Fig.9(SEQIDNO:14). 

25 Fig. 1 1 shows the DNA-sequence encoding a patched-like protein polypeptide 

(SEQ ID NO: 15). 

Fig. 12 shows the DNA-sequence encoding a patched-like protein polypeptide 

(SEQ ID NO: 16). 
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Fig. 13 shows the BLASTP alignment of human Patched-like protein (SEQ ID 

NO; 13) with the protein from Drosophila melanogaster^ Accession 
No. AE003784 (SEQ ID NO:9). 

Fig. 14 shows the HMMPFAM - alignment of hmnan Patched-Hke protein 

5 (SEQ ID N0:14) against pfam hmm Patched. 

Fig. 1 5 shows the DNA-sequence encoding a Patched-like protein polypeptide 

(SEQ ID NO: 1). 

Fig. 16 shows the amino acid sequence deduced from the DNA-sequence of 

Fig.l5(SEQIDNO:2). 

0 Fig. 17 shows the amino acid sequence of a protein from Caenorhabditis 

elegans identified. Accession No. U88308 (SEQ ID NO:3), which is 
homologues to Patched-like protein (SEQ ID NO:2). 
Fig. 1 8 shows the DNA-sequence encoding a Patched-like protein polypeptide 

(SEQIDNO:4), 

5 Fig. 19 shows the DNA-sequence encoding a Patched-like protein polypeptide 

(SEQIDNO:5). 

Fig. 20 shows the DNA-sequence encoding a Patched-like protein polypeptide 

(SEQIDNO:6). 

Fig. 21 shows the BLASTP alignment of human Patched-like protein (SEQ ID 

0 NO: 13) with the protein from Caenorhabditis elegans identified. 

Accession No. U88308 (SEQ IDN0.3). " ' 
Fig. 22 shows the HMMPFAM - alignment of human Patched-like protein 

(SEQ ID N0:2) against pfamlhmmlPatched. 
Fig. 23 illustrates schematically the signalling pathway "Patched" protein is 

5 involved in. 

DETAILED DESCRIPTION OF THE INVENTION 



The invention relates to an isolated polynucleotide encoding a patched-like protein 
polypeptide and being selected from the group consisting of: 



02/36613 



- 10- 



PCT/EPOl/12778 



a) a polynucleotide encoding a patehed-like protein polypeptide comprising an 
amino acid sequence selected fix)m the group consisting of: 

amino acid sequences which are at least about 29% identical to 
the amino acid sequence shown in SEQ ID NO: 2; 

the amino acid sequence shown in SEQ ID NO: 2; 

amino acid sequences which are at least about 29% identical to the amino acid 

sequence shown in SEQ ID NO: 8; 

the axnino acid sequence shown in SEQ ID NO: 8; 

amino acid sequences which are at least about 29% identical to the amino acid 

sequence shown in SEQ ID NO: 14; and 

the amino acid sequence shown in SEQ ID NO: 14. 

b) a polynucleotide comprising the sequence of SEQ ID NO: 1, 7 or 13; 

c) a polynucleotide which hybridizes under stringent conditions to a poly- 
nucleotide specified in (a) and (b); 

d) a polynucleotide the sequence of which deviates from the polynucleotide 
sequences specified in (a) to (c) due to the degeneration of the genetic code; 
and 

e) a polynucleotide which represents a fragment, derivative or allelic variation of 
a polynucleotide sequence specified in (a) to (d). 

Furthermore, it has been discovered by the present applicant that a novel Patched-like 
protein, particularly a human patched-like protein, is a discovery of the present 
invention. Human Patched-like protein comprises the amino acid sequence shown in 
SEQ ID NO:2, 8 or 14. A coding sequence for human Patched-like protein is shown 
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in SEQ ID NOS: 1, 7 and 13. Related ESTs are expressed in in mouse testis, fetal 
lung, and liver (SEQ ED NOS: 4-6), in adenocarcinoma and mouse cerebellum (SEQ 
ID NOS: 10-12) and in in ovary and mouse cerebellum (SEQ ID NOS: 15 and 16). 

5 Human Patched-like protein is 26% identical over 525 amino acids to the Drosophila 
melanogaster protein identified with Accession No. AE003784 (Fig. 7). Human 
Patched-like protein of the invention is expected to be useful for the same purposes 
as previously identified human Patched proteins. Human Patched-like ptotdn is 
believed to be useful in therapeutic methods to treat disorders such as diabetes, 

10 cancer, cardiovascular diseases, and peripheral and central nervous system disorders. 
Human Patched-like protein also can be used to screen for human Patched-like 
protein activators and inhibitors. 

Polypeptides 

15 

Human Patched-like protein polypeptides according to the invention comprise at 
least 6, 10, 15, 20, 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 
375, 400, 425, 450, 475, 500, 525, 550, 575, 600, 625, 650, 675, 700, 725, 750, 760, 
770, 780, 790, or 792 contiguous amino acids selected from the amino acid sequence 
20 shovm in SEQ ID NO: 2, S or 14 or a biologically active variant thereof, as defined 
below. A human Patched-like protein polypeptide of the invention therefore can be a 
portion of a human Patched-like protein, a full-length human Patched-like protein, or 
a fusion protein comprising all or a portion of a human Patched-like protein. 

25 Biologically Active Variants 

Human Patched-like protein polypeptide variants which are biologically active, e.g., 
retain a Shh-binding activity, also are human Patched-like protein polypeptides. 
Preferably, naturally or non-naturally occurring human Patched-like protein poly- 
30 peptide variants have amino acid sequences which are at least about 20, 25, 30, 35, 
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40, 45, 50, 55, 60, 65, or 70, preferably about 75, 80, 85, 90, 96, 96, or 98% identical 
to the amino acid sequence shown in SEQ ED NO: 2, 8 or 14 or a fitigment thereof. 
Percent identity between a putative human Patcbed-like protein polypeptide variant 
and an amino acid sequence of SEQ ID NO: 2, 8 or 14 is determined by conventional 
5 methods. See, forexample, Altschul et al.. Bull. Math. Bio. 48:603 (1986), and 
Henikoff and Henikofif, Proc. NaU. Acad. Sci. USA 89:10915 (1992). Briefly, two 
amino acidsequences are aligned to optimize the aligxunent scores using a gap 
openingpenaity of 10, agap extension penalty of 1, and the "BLOSUM62" scoring 
matrix of Hemkof^d Henikofif (ibid.).'niose skilled in the art appreciate that there 

10 are many establishedalgorithms available to align two amino acid sequences. The 
"FASTA"similarity searchalgorithm of Pearson and Lipman is a suitable protein 
aligimient method forexamining the level of identity shared by an amino acid 
sequence disclosedhorein and theamino acid sequence of a putative variant. The 
FASTA algorithm is describedby Pearson and Lipman, Proc. Nat'l Acad. Sci. USA 

15 85:2444(1988), and by Pearson, Meth. En2ymol 183:63 (1990).Briefly, FASTA 
first characterizes sequence similarity by identifyingregions shared by the query 
sequence (e.g. SEQ ID NO: 2, 8 or 14) and a test sequencethat haveeither the highest 
density of identities (if the ktup variable is 1) orpairs of identities (if ktup=2), without 
considering conservative amino acidsubstitutions, insertions,or deletions. The ten 

20 regions with the highest density of identities are then rescored by comparing the 
similarity of all paired amino acids using anamino acidsiibstitution matrix, and the 
ends of the regions are "trinuned" to includeonly those residues that contribute to the 
highest score. If there areseveral regions withscores greater than the "cutoff* value 
' (calculated by a predeterminedformula based upon the length of the sequence and the 

25 ktup value), then thetrimmedinitialregions are examined to determine whether the 
regions can be joined to forman approximate alignment with gaps. Finally, the 
highest scoring regions oflhe twoamino acid sequences are aligned using a 
modification of theNeedleman-Wunsch- Sellers algorithm (Needleman and Wimsch, 
J. Mol. Biol.48:444 (1970); Sellers,SIAM J. Appl. Math. 26:787 (1974)), which 

30 allows for amino acid insertionsand deletions. Preferred parameters for FASTA 
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analysis are: ktup=l, gapopeningpenal^lO, gap extension penalty^l, and 
substitution matrix=BLOSUM62. These parameters can be introduced into a FASTA 
program by modifying thescoring matrix file ("SMATRIX")> as explained in 
Appendix 2 of Pearson,Meth. Enzymol. 183:63 (1990).FASTA can also be used to 
5 determine the sequence identity of nucleic acidmolecules using a ratio £is disclosed 
above. For nucleotide sequencecomparisons,the ktup value can range between one to 
six, preferably from three to six,most preferably three, with other parameters set as 
default. 

10 Variations in percent identity can be due, for example, to amino acid substitutions, 
insertions, or deletions. Amino acid substitutions are defined as one for one amino 
acid replacements. They are conservative in nature when the substituted amino acid 
has similar structural and/or chemical properties. Examples of conservative 
replacements are substitution of a leucine with an isoleucine or valine, an aspartate 

1 5 with a glutamate, or a threonine with a serine. 

Amino acid insertions or deletions are changes to or within an amino acid sequence. 
They typically fell in the range of about 1 to 5 amino acids. Guidance in determining 
which amino acid residues can be substituted, inserted, or deleted vdthout abolishing 

20 biological or immunological activity of a human Patched-like protem polypeptide 
can be found using computer programs well known in the art, such as DNASTAR 
software. Whether an amino acid change results in a biologically active human 
Patched-like protein polypeptide can readily be determined by assaying for Shh- 
binding activity, as described for example, in Carpenter, et al, PROC. NATL. ACAD. 

25 SCL U.S.A. 95, 13630-34 (1998). 

Fusion Proteins 
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Fusion proteins are usefid for generating antibodies against human Patched-like 
protein polypeptide amino acid sequences and for use in various assay systems. For 
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example, fusion proteins can be used to identify proteins which interact with portions 
of a human Patched-like protein polypeptide. Protein afOnity chromatography or 
library-based assays for protein-protein interactions, such as the yeast two-hybrid or 
phage display systems, can be used for this purpose. Such methods are well known 
5 in the art and also can be used as drug screens. 

A human Patched-like protein polypeptide fusion protein comprises two polypeptide 
segments fused together by means of a peptide bond. The first polypeptide segment 
comprises at least 6, 10, 15, 20, 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 

10 300, 325, 350, 375, 400, 425, 450, 475, 500, 525, 550, 575, 600, 625, 650, 675, 700, 
725, 750, 760, 770, 780 or 785 contiguous amino acids of SEQ ID NO:2 or at least 
6, 10, 15, 20, 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 
400, 425, 450, 475, 500, 525, 550, 575. 600, 625, 650, 675, 700, 725, 750, 760, 770, 
780, 790, or 792 contiguous amino acids of SEQ ID NO:8 or at least 6, 10, 15, 20, 

15 25, 50, 75, 100, 125, 150, 175, 200, 225, 250, 275, 300, 325, 350, 375, 400, 425, 450, 
475, 500, 525, 530, or 536 contiguous ammo acids of SEQ ED NO:14 or of a 
biologically active variant, such as those described above. The first polypeptide 
segment also can comprise full-length human Patched-like protein. 

20 The second polj^eptide segment can be a fiill-length protein or a protein jfiragment. 
Proteins commonly used in fusion protein construction include p-galactosidase, p- 
glucuronidase, green fluorescent protein (GFP), autofluorescent proteins, including 
blue fluorescent protein (BFP), glutathione-S-transferase (GST), luciferase, 
horseradish peroxidase (HRP), and chloramphenicol acetyltransferase (CAT). 

25 Additionally, epitope t£^s are used in fusion protein constructions, including 
histidine (His) tags, FLAG tags, influenza hemagglutinin (HA) tags, Myc tags, VSV- 
G tags, and thioredoxin (Trx) tags. Other fusion constructions can include maltose 
binding protein (MBP), S-tag, Lex a DNA binding domain (DBD) fusions, GAL4 
DNA binding domain fusions, and herpes simplex virus (HSV) BP 16 protein fusions. 

30 A fusion protein also can be engineered to contain a cleavage site located between 
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the human Patched-like protein polypeptide-encoding sequence and the heterologous 
protein sequence, so that the human Patched-like protein polypeptide can be cleaved 
and purified away from the heterologous moiety. 

5 A fiision protein can be synthesized chemically, as is known in the art. Preferably, a 
fiision protein is produced by covalently linking two polypeptide segments or by 
standard procedures in the art of molecular biology. Recombinant DNA methods 
can be used to prepare fusion proteins, for example, by making a DNA construct 
which comprises coding sequences selected from the complement of SEQ ID NO: 1, 

10 7 or 13 in proper reading frame with nucleotides encoding the second polypeptide 
segment and expressing the DNA construct in a host cell, as is known in the art. 
Many kits for constructing fusion proteins are available from companies such as 
Promega Corporation (Madison, WI), Stratagene (La Jolla, CA), CLONTECH 
(Mountain View, CA), Santa Cruz Biotechnology (Santa Cruz, CA), MBL 

15 International Corporation (MIC; Watertown, MA), and Quantum Biotechnologies 
(Montreal, Canada; 1-888-DNA-KITS). 

Identification of Species Homologs 

20 Species homologs of human Patched-like protein polypeptide can be obtained using 
human Patched-like protein polypeptide polynucleotides (described below) to make 
suitable probes or primers for screening cDNA expression libraries from other 
species, such as mice, monkeys, or yeast, identifying cDNAs which encode 
■ homologs of human Patched-like protein polypeptide, and expressing the cDNAs as 

25 is known in the art. 

Folymicleotides 



A human Patched-like protein polynucleotide can be single- or double-stranded and 
30 comprises a coding sequence or the complement of a coding sequence for a human 
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Patched-like protein polypeptide. A coding sequence for human Patched-like protein 
is shown in SEQ ID NOS: 1, 7 and 13. Degenerate nucleotide sequences encoding 
human Patched-like protein polypeptides, as well as homologous nucleotide 
sequences which are at least about 50, 55, 60, 65, 70, preferably about 75, 90, 96, or 
5 98% identical to the nucleotide sequence shown in SEQ ID NO: I, 7 or 13 or its 
complement also are human Patched-like protein polynucleotides. Percent sequence 
identity between the sequences of two polynucleotides is determined using computer 
programs such as ALIGN which employ the FASTA algorithm, using an a£Gne gap 
search with a gap open penalty of -12 and a gap extension penalty of -2. 

10 Complementary' DNA (cDNA) molecules, species homoiogs, and variants of human 
Patched-like protein polynucleotides which encode biologically active himian 
Patched-like protein polypeptides also are human Patched-like protein poly- 
nucleotides. Fragments comprising 8, 10, 25, 50, 75, 100, 200, 300, 400, 500, 600, 
700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 1600, 1700, 1800, 1900, 2000, 

15 2100, 2200, 2300, or 2355 contiguous nucleotides of SEQ ID NO:l or 8, 10, 25, 50, 
75, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 1100, 1200, 1300, 1400, 1500, 
1600, 1700, 1800, 1900, 2000, 2100, 2200, 2300, or 2379 contiguous nucleotides of 
SEQ ID NO:7 or 8, 10, 25, 50, 75, 100, 200, 300, 400, 500, 600, 700, 800, 900, 1000, 
1100, 1200, 1300. 1400, 1500, 1600, or 1650 contiguous nucleotides of SEQ ID 

20 NO: 1 3 or its complement also are human Patched-like protein polynucleotides. 

Identification of Polynucleotide Variants and Homoiogs 

■ Variants and homoiogs of the hiunan Patched-like protein polynucleotides described 
25 above also are human Patched-like protein polynucleotides. Typically, homologous 
human Patched-like protein polynucleotide sequences can be identified by 
hybridization of candidate polynucleotides to known human Patched-like protein 
polynucleotides under stringent conditions, as is known in the art For example, 
using the following wash conditions-2X SSC (0.3 M NaCl, 0.03 M sodium citrate, 
30 pH 7.0), 0.1% SDS, room temperature twice, 30 minutes each; then 2X SSC, 0.1% 
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SDS, 50°C once, 30 minutes; then 2X SSC, room temperature twice, 10 minutes 
each— homologous sequences can be identified which contain at most about 25-30% 
basepair mismatches. More prefembly, homologous nucleic acid strands contain 
15-25% basepair mismatches, even more preferably 5-15% basepair mismatches. 

5 

Species homologs of the himian Patched-like protein polynucleotides <tisclosed 
herein also can be identified by making suitable probes or primers and screening 
cDNA expression libraries &om other species, such as mice, monkeys, or yeast. 
Human variants of hiunan Patched-like protein polynucleotides can be identified, for 

10 example, by screening human cDNA e?q)ression libraries. It is well known that the 
of a double-stranded DNA decreases by 1-1.5**C with every 1% decrease in 
homology (Bonner et al,^ J. MoL Biol. 81, 123 (1973). Variants of human Patched- 
like protein polynucleotides or human Patched-like protein polynucleotides of other 
species can therefore be identified by hybridizing a putative homologous human 

15 Patched-like protein polynucleotide with a polynucleotide having a nucleotide 
sequence of SEQ ID NO:l, 7 or 13 or the complement thereof to form a test hybrid. 
The melting temperature of the test hybrid is compared with the melting temperature 
of a hybrid comprising polynucleotides having perfectly complementary nucleotide 
sequences, and the number or percent of basepair mismatches vdthin the test hybrid 

20 is calculated. 

Nucleotide sequences which hybridize to human Patched-like protein 
polynucleotides or their complements following stringent hybridization and/or wash 
• conditions also are human Patched-like protein polynucleotides. Stringent wash 
25 conditions are well known and understood in the art and are disclosed, for example, 
in Sambrook et al.. Molecular Cloning: A Laboratory Manual, 2d ed., 1989, 
at pages 9.50-9.51. 

Typically, for stringent hybridization conditions a combination of temperature and 
30 salt concentration should be chosen that is approximately 12-20*'C below the 
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calculated T„ of the hybrid under study. The T„ of a hybrid between a human 
Patched-like protein polynucleotide having a nucleotide sequence shown in SEQ ID 
NO: 1, 7 or 13 or the complement thereof and a polynucleotide sequence which is at 
least about 50, preferably about 75, 90, 96, or 98% identical to one of those 
5 nucleotide sequences can be calculated, for example, using the equation of Bolton 
and McCartibiy, Proc. Natl Acad. Set U.SA. 48, 1390 (1962): 

T„ = 81.5 *»C - 16.6(log,o[Na^) + 0.41(%G + C) - 0.63(%formamide) - 600//), 
where / = the length of the hybrid in basepairs. 

10 

Stringent wash conditions include, for example, 4X SSC at 65*C, or 50% formamide, 
4X SSC at 42°C, or 0.5X SSC, 0.1% SDS at 65°C. Highly stringent wash conditions 
include, for example, 0.2X SSC at 65'C. 

15 Preparation of Polynucleotides 

A human Patched-like protein polynucleotide can be isolated free of other cellular 
components such as membrane components, proteins, and lipids. Polynucleotides 
can be made by a cell and isolated using standard nucleic acid purification 

20 techniques, or synthesized using an amplification technique, such as the polymerase 
chain reaction (PCR), or by using an automatic synthesizer.' 'Methods for isolating 
polynucleotides are routine and are [mown in the art Any such technique for 
obtaining a polynucleotide can be used to obtain isolated human Patched-like protein 
polynucleotides. For example, restriction enzymes and probes can be used to isolate 

25 polynucleotide fragments which comprises Patched-like nucleotide sequences. 
Isolated polynucleotides are in preparations which are free or at least 70, 80, or 90% 
fi«e of other molecules. 

Human Patched-like protein cDNA molectdes can be made with standard molecular 
30 biology techniques, using human Patched-like protein mRNA as a template. Human 
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Patched-iike protein cDNA molecules C8n thereafter be replicated using molecular 
biology techniques known in the art and disclosed in manuals such as Sambiook et 
aL (1989). An amplification technique, such as PGR, can be used to obtain 
additional copies of polynucleotides of the invention, using either human genomic 
5 DNA or cDNA as a template. 

Alternatively, synthetic chemistry techniques can be used to synthesizes human 
Patched-iike protein polynucleotides. The degeneracy of the genetic code allows 
alternate nucleotide sequences to be synthesized vviiich will encode a human Patched- 
10 like protein polypeptide having, for example, an amino acid sequence shown in SEQ 
ID NO:2, 8 or 14 or a biologically active variant thereof. 

Various PCR-based methods can be used to extend the nucleic acid sequences 
disclosed herein to detect upstream sequences such as promoters and regulatory 

15 elements. For example, restriction-site PGR uses universal primers to retrieve 
unknown sequence adjacent to a known locus (Sarkar, PCR Methods Applic. 2, 
318-322, 1993). Genomic DNA is first amplified in the presence of a primer to a 
linker sequence and a primer specific to the known region. The amplified sequences 
are then subjected to a second round of PGR with the same linker primer and another 

20 specific primer internal to the first one. Products of each round of PGR are 
transcribed with an £^propriate RNA polymerase and "sequenced using reverse 
transcriptase. 

• Inverse PCR also can be used to amplify or extend sequences using divergent primers 
25 based on a known region (Triglia et a/.. Nucleic Acids Res. 16, 81 86, 1988). Primers 
can be designed using commercially available software, such as OLIGO 4.06 Primer 
Analysis software (National Biosciences Inc., Plymouth, Minn.), to be 22-30 
nucleotides in length, to have a GG content of 50% or more, and to anneal to the 
target sequence at temperatures about 68-72"G. The method uses several restriction 
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en2^es to generate a suitable fiagment in the known region of a gene. The 
fragment is then circularized by intramolecular ligation and used as a PCR template. 
Another method which can be used is capture PCR, which involves PCR ampli- 
fication of DNA fragments adjacent to a known sequence in human and yeast 
5 artificial chromosome DNA (Lagerstrom et al., PCR Methods Applic, 1, 111-119, 
1991). In this method, multiple restriction enzyme digestions and ligations also can 
be used to place an engineered double-stranded sequence into an unknown fragment 
of the DNA molecule before performing PCR. 

10 Another method which can be used to retrieve unknown sequences Is that of Parker 
et al. Nucleic Acids Res, 19, 3055-3060, 1991). Additionally, PCR, nested primers, 
and PROMOTERFINDER libraries (CLONTECH, Palo Alto, Calif.) can be used to 
walk genomic DNA (CLONTECH, Palo Alto, Calif.). This process avoids tiie need 
to screen libraries and is usefiil in finding intron/exon junctions. 

15 

When screening for fiill-length cDNAs, it is preferable to use libraries that have been 
size-selected to include larger cDNAs, Randomly-primed libraries are preferable, in 
that they will contain more sequences which contain the 5' regions of genes. Use of a 
randomly primed library may be especially preferable for situations in which an oligo 
20 d(T) library does not yield a full-length cDNA. Genomic libraries can be useful for 
extension of sequence into 5' non-transcribed regulatory regions. 

Commercially available capillary electrophoresis systems can be used to analyze the 
* size or confirm the nucleotide sequence of PCR or sequencing products. For 

25 example, capillary sequencing can employ fiowable polymers for electrophoretic 
separation, four different fluorescent dyes (one for each nucleotide) which are laser 
activated, and detection of the emitted wavelengths by a charge coupled device 
camera. Output/light intensity can be converted to electrical signal using appropriate 
software (e.g. GENOTYPER and Sequence NAVIGATOR, Peridn Elmer), and the 

30 entire process from loading of samples to computer analysis and electronic data 
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display can be computer controlled. Capillary electrophoresis is especially preferable 
for the sequencing of small pieces of DNA which might be present in limited 
amoimts in a particular sample. 

5 Obtaining Polypeptides 

Himian Patched-like protein polypeptides can be obtained, for example, by 
purification &om human cells, by expression of human Patched-like protem 
polynucleotides, or by direct chemical synthesis. 

10 

Protein Purification 

Human Patched-like protein polypeptides can be purified from any cell which 
expresses the enzyme, including host cells which have been transfected with human 

15 Patched-like protein expression constructs. A purified human Patched-like protein 
polypeptide is separated from other compounds which normally associate with the 
human Patched-like protein polypeptide in the cell, such as certain proteins, 
carbohydrates, or lipids, using methods well-known in the art. Such methods 
include, but are not limited to, size exclusion chromatography, ammonium sul&e 

20 fractionation, ion exchange chromatography, affinity chromatography, and prepa- 
rative gel electrophoresis. A preparation of purified hiinidh Patched-like protein 
polypeptides is at least 80% pure; preferably, the preparations are 90%, 95%, or 99% 
pure. Purity of the preparations can be assessed by any means known in the art, such 
• as SDS-polyacrylamide gel electrophoresis. 

25 

Expression of Polynucleotides 

To express a human Patched-like protein polynucleotide, the polynucleotide can be 
inserted into an expression vector which contains the necessary elements for the 
30 transcription and translation of the inserted coding sequence. Methods which are 
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well known to tbiose skilled in the ait can be used to construct expresidon vectors 
containing sequences encoding human Patched-like protein {xilypeptides and 
appropriate transcriptioiial and translational control elements. These methods 
include in vitro recombinant DNA techniques, synthetic techniques, and in vivo 
5 genetic recombination. Such techniques are described, for example, in Sambrook et 
al. (1989) and in Ausubel et al,. Current Protocols in Molecular Biology, 
John Wiley & Sons, New York, N.Y., 1989. 

A variety of expression vector/host systems can be utilized to contain and express 
10 sequences encoding a human Patched-!ikc protein polypeptide. These include, but 
are not limited to, microorganisms, such as bacteria transformed with recombinant 
bacteriophage, plasmid, or cosmid DNA expression vectors; yeast transformed with 
yeast expression vectors, insect cell systems infected with virus expression vectors 
(e.g,, baculovirus), plant cell systems transformed with virus expression vectors (e.g., 
15 cauliflower mosaic virus, CaMV; tobacco mosaic virus, TMV) or with bacterial 
expression vectors (e,g,, Ti or pBR322 plasmids), or animal cell systems. 

The control elements or regulatory sequences are those non-translated regions of the 
vector — enhancers, promoters, 5' and 3' untranslated regions — which interact with 

20 host cellular proteins to carry out transcription and translation. Such elements can 
vary in their strength and specificity. Depending on the" vector system and host 
utilized, any number of suitable transcription and translation elements, including 
constitutive and inducible promoters, can be used. For example, when cloning in 
• bacterial systems, inducible promoters such as the hybrid lacZ promoter of the 

25 BLUESCRIPT phagemid (Stratagene, LaJolla, Calif.) or pSPORTl plasmid (Life 
Technologies) and the like can be used. The baculovirus polyhedrin promoter can 
be used in insect cells. Promoters or enhancers derived from the genomes of plant 
cells (e.g., heat shock, RUBISCO, and storage protein genes) or from plant viruses 
{e.g., viral promoters or leader sequences) can be cloned into the vector. In 

30 mammalian cell systems, promoters from mammaUan genes or from mammalian 
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viruses are preferable. If it is necessary to generate a cell line that contains multiple 
copies of a nucleotide sequence encoding a human Patched-like protein polypeptide, 
vectors based on SV40 or EB V can be used with an appropriate selectable marker. 

5 Bacterial and Yeast Expression Systems 

In bacterial systems, a number of expression vectors can be selected depending upon 
the use intended for the human Patched-like protein polypeptide. For example, 
when a large quantity of a human Patched-like protein polypeptide is needed for the 

10 induction of antibodies, vectors which direct high level expression of fusion proteins 
that are readily purified can be used. Such vectors include, but are not limited to, 
multifunctional E, coli cloning and expression vectors such as BLUESCRIPT 
(Stratagene). In a BLUESCRIPT vector, a sequence encoding the human Patched- 
like protein polypeptide can be ligated into the vector in frame with sequences for the 

15 amino-terminal Met and the subsequent 7 residues of p-galactosidase so that a hybrid 
protein is produced. pIN vectors (Van Heeke & Schuster, J, Biol, Chem, 264^ 
5503-5509, 1989) or pGEX vectors (Promega, Madison, Wis.) also can be used to 
express foreign polypeptides as fusion proteins with glutathione S-transferase (GST). 
In general, such fusion proteins are soluble and can easily be purified from lysed 

20 cells by adsorption to glutathione-agarose beads followed by elution in the presence 
of free glutathione. Proteins made in such systems can be designed to include 
heparin, thrombin, or factor Xa protease cleavage sites so that the cloned polypeptide 
of interest can be released from the GST moiety at will. 

25 In the yeast Saccharotnyces cerevisiae, a number of vectors containing constitutive 
or inducible promoters such as alpha factor, alcohol oxidase, and PGH can be used. 
For reviews, see Ausubel et aL (1989) and Grant et a/., Methods Enzymol 253, 
516-544, 1987. 
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Plant and Insect Expression Systems 

If plant expression vectors are used, the expression of sequences encoding hxunan 
5 Patched-like protein polypeptides can be driven by any of a number of promoters. 
For example, viral promoters such as the 35S and 19S promoters of CaMV can be 
used alone or in combination with the omega leader sequence from TMV 
(Takamatsu, EA^O J. 6, 307-311, 1987). Alternatively, plant promoters such as the 
small subimit of RUBISCO or heat shock promoters can be used (Coruzzi et al., 

10 EMBO J. 3, 167M680, 1984; Broglie et aL, Science 224, 838-843, 1984; Winter et 
al. Results Probl. Cell Differ. 27, 85-105, 1991). These constructs can be introduced 
into plant cells by direct DNA transformation or by pathogen-mediated transfection. 
Such techniques are described in a number of generally available reviews (e.g., 
Hobbs or Murray, in McGraw Hill Yearbook of Science and Technology, 

15 McGraw Hill, New York, N.Y., pp. 191-196, 1992). 

An insect system also can be used to express a human Patched-like protein 
polypeptide. For example, in one such system Autographa calif arnica nuclear poly- 
hedrosis virus (AcNPV) is used as a vector to express foreign genes in Spodoptera 

20 frugiperda cells or in Trichoplusia larvae. Sequences encoding human Patched-like 
protein polypeptides can be cloned into a non-essential region of the virus, such as 
the polyhedrin gene, and placed under control of the polyhedrin promoter. 
Successful insertion of human Patched-like protein polypeptides will render the 
polyhedrin gene inactive and produce recombinant virus lacking coat protein. The 

25 recombinant viruses can then be used to infect S. frugiperda cells or Trichoplusia 
larvae in which human Patched-like protein polypeptides can be expressed 
(Engelhard etal., Proc. Nat. Acad Sci, 91, 3224-3227, 1994). 
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Mammalian Expression Systems 

A number of viral-based expression systems can be used to express human Patched- 
like protein polypeptides in mammalian host cells. For example, if an adenovirus is 

5 used as an expression vector, sequences encoding human Patched-like protein 
polypeptides can be tigated into an adenovirus transcription/translation complex 
comprising the late promoter and tripartite leader sequence. Insertion in a 
non-essential £1 or E3 region of the viral genome can be used to obtain a viable virus 
\^ch is capable of e?q»ressing a human Patched-like protein polypeptide in infected 

0 host cells (Logan & Shenk, Proa Natl Acad Set 81, 3655-3659, 1984). If desired, 
transcription enhancers, such as the Rous sarcoma virus (RS V) enhancer, can be used 
to increase expression in mammalian host cells. 

Human artificial chromosomes (HACs) also can be used to deliver larger fragments 
5 of DNA than can be contained and expressed in a plasmid. HACs of 6M to lOM are 
constructed and delivered to cells via conventional delivery methods (e.^., liposomes, 
polycationic amino polymers, or vesicles). 

Specific initiation signals also can be used to achieve more efficient translation of 
0 sequences encoding human Patched-like protein polypeptides. Such signals include 
the ATG initiation codon and adjacent sequences. In "cases where sequences 
encoding a human Patched-like protein polypeptide, its initiation codon, and 
upstream sequences are inserted into the appropriate expression vector, no additional 
' transcriptional or translational control signals may be needed. However, in cases 
5 where only coding sequence, or a fragment thereof, is inserted, exogenous 
translational control signals (including the ATG initiation codon) should be provided. 
The initiation codon should be in the correct reading frame to ensure translation of 
the entire insert. Exogenous translational elements and initiation codons can be of 
various origins, both natural and synthetic. The efficiency of expression can be 
0 enhanced by the inclusion of enhancers which are appropriate for the particular cell 
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system v/tdch is used (see Schaif et al. Results Probl. Cell Differ. 20^ 125-162, 
1994). 

Host Cells 

5 

A host cell strain can be chosen for its ability to modulate the expression of the 
inserted sequences or to process the expressed human Patched-like protein 
polypeptide in the desired fashion. Such modifications of the polypeptide include, 
but are not limited to, acetylation, carboxylation, glycosylation, phosphorylation, 

10 lipidatioti^ and acylation. Post-translational processing which cleaves a "prqiro" 
form of the polypeptide also can be used to facilitate correct insertion, folding and/or 
function. Different host cells which have specific cellular machinery and 
characteristic mechanisms for post-translational activities {e.g.^ CHO, HeLa, MDCK, 
HEK293, and WI38), are available from the American Type Culture Collection 

15 (ATCC; 10801 University Boulevard, Manassas, VA 201 10-2209) and can be chosen 
to ensure the correct modification and processing of the foreign protein. 

Stable expression is preferred for long-term, high-yield production of recombinant 
proteins. For example, cell lines which stably express human Patched-like protein 

20 polypeptides can be transformed using egression vectors which can contain viral 
origins of replication and/or endogenous expression elemeiTls and a selectable maricer 
gene on the same or on a separate vector. Following the introduction of the vector, 
cells can be allowed to grow for 1-2 days in an enriched medium before they are 
- switched to a selective medium. The purpose of the selectable marker is to confer 

25 resistance to selection, and its presence allows growth and recovery of cells which 
successfiilly express the introduced hiunan Patched-like protein sequences. 
Resistant clones of stably transformed cells can be proliferated using tissue culture 
techniques appropriate to the cell type. See, for example, ANIMAL CELL CULTURE, 
R.I. Freshney, ed., 1986. 
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Any number of selection systems can be used to lecover transformed cell Unes. 

These include, but are not limited to, the herpes simplex virus thymidine kinase 
(Wigler et aL, Cell II, 223-32, 1977) and adenine phosphoribosyltransferase (Lowy 
5 et aL, Cell 22, 817-23, 1980) genes which can be employed in tkr or cprt cells, 
respectively. Also^'^timetabolite, antibiotic, or herbicide resistance can be used as 
the basis for selection. For example, dhfr confers resistance to methotrexate (Wigler 
et aU Proc. Natl. Acad ScL 77, 3567-70, 1980), npt confers resistance to the 
aminoglycosides, neomycin and G-418 (Ck>lbere-Garapin et aL, J. Mol Biol. 150, 

10 1-14, 1981), and als and pat confer resistance to chlorsulfuron and phosphinotricin 
acetyltransferase, respectively (Murray, 1992, supra). Additional selectable genes 
have been described. For example, trpB allows cells to utilize indole in place of 
tryptophan, or hisD, which allows cells to utilize histinol in place of histidine 
(Hartman & Mulligan,. Proc. Natl Acad Set 85, 8047-51, 1988). Visible markers 

15 such as anthocyanins, p-glucuronidase and its substrate GUS, and luciferase and its 
substrate luciferin, can be used to identify transformants and to quantify the amount 
of transient or stable protein expression attributable to a specific vector system 
(Rhodes et aL, Methods Mol Biol 55, 121-131, 1995). 

20 Detectinf^ Expression 

Although the presence of marker gene expression suggests that the human Patched- 
like protein polynucleotide is sdso present, its presence and expression may need to 
• be confirmed. For example, if a sequence encoding a human Patched-like protein 
25 polypeptide is inserted within a marker gene sequence, transformed cells containing 
sequences viiich encode a himian Patched-like protein polypeptide can be identified 
by the absence of marker gene function. Alternatively, a marker gene can be placed 
in tandem with a sequence encoding a human Patched-like protein polypeptide under 
the control of a single promoter. Expression of the marker gene in response to 
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induction or selection usually indicates expression of the human Patched-like protein 
polynucleotide. 

Alternatively, host cells which contain a human Patched-like protein polynucleotide 
and v^ch express a human Patched-like protein polypeptide can be identified by a 
variety of procedures known to those of skill in the^. These procedures include, 
but are not limited to, DNA-DNA or DNA-RNA hybridizations and protein bioassay 
or immunoassay techniques which include membrane, solution, or chip-based 
technologies for the detection and/or quantification of nucleic acid or protein. For 
example, the presence of a polynucleotide sequence encoding a human Patched-like 
protem polypeptide can be detected by DNA-DNA or DNA-RNA hybridization or 
amplification using probes or firagments or fiagments of polynucleotides encoding a 
human Patched-like protein polypeptide. Nucleic acid amplification-based assays 
involve the use of oligonucleotides selected fi-om sequences encoding a human 
Patched-like protein polypeptide to detect transformants which contain a human 
Patched-like protein polynucleotide. 



A variety of protocols for detecting and measuring the expression of a human 
Patched-like protein polypeptide, using either polyclonal or monoclonal antibodies 
specific for the polypeptide, are known in the art. Examples include enzyme-linked 
immunosorbent assay (ELISA), radioimmunoassay (RIA), and'fiuoiescence activated 
cell sorting (FACS). A two-site, monoclonal-based inununoassay using monoclonal 
antibodies reactive to two non-interfering epitopes on a human Patched-like protein 
polypeptide can be used, or a competitive binding assay can be employed- These and 
other assays are described in Hampton et aL, Serological METHODS: A 
Laboratory Manual, APS Press, St. Paul, Minn., 1990) and Maddox et ah, 7. Exp, 
Med. 158, 1211-1216, 1983). 

A wide variety of labels and conjugation techniques are known by those skilled in the 
art and can be used in various nucleic acid and amino acid assays. Means for 
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producing labeled hybridizadon or PGR probes for detecting sequences related to 
polynucleotides encoding human Patched-like protein polypeptides include 
oligolabeling, nick translation, end-labeling, or PGR amplification using a labeled 
nucleotide. Alternatively, sequences encoding a human Patched-like protein poly- 
5 peptide can be cloned into a vector for the production of an mRNA probe. Such 
vectors are known in the art, are commercially available, and can be used to 
synthesize RNA probes in vitro by addition of labeled nucleotides and an appropriate 
RNA polymerase such as T7, T3, or SP6. These procedures can be conducted using 
a variety of conunercially available kits (Amersham Pharmacia Biotech, Promega, 
10 and US Biochemical). Suitable r^rter molecules or labels which can be used for 
ease of detection include radionuclides, enzymes, and fluorescent, chemiluminescent, 
or chromogenic agents, as well as substmtes, coi^ctox^, inhibitors, magnetic particles, 
and the like. 

15 Expression and Purification of Polypeptides 

Host cells transformed with nucleotide sequences encoding a human Patched-like 
protein polypeptide can be cultured under conditions suitable for the expression and 
recovery of the protein firom cell culture. The polypeptide produced by a transfonned 

20 cell can be secreted or contained intracellularly depending on the sequence and/or the 
vector used. As will be understood by those of skill in the art, expression vectors 
containing polynucleotides which encode human Patched-like protein polypeptides 
can be designed to contain signal sequences which direct secretion of soluble human 
* Patched-like protein polypeptides through a prokaiyotic or eukaryotic ceil membrane 

25 or which direct the membrane insertion of membrane-bound human Patched-like 
protein polypeptide. 

As discussed above, other constructions can be used to join a sequence encoding a 
human Patched-like protein polypeptide to a nucleotide sequence encoding a 
30 polypeptide domain which will i&cilitate purification of soluble proteins. Such 
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purification facilitating domains include, but are not limited to, metal dielating 
peptides such as histidine-tryptophan modules that allow purification on immobilized 
metals, protein A domains that allow purification on immobilized immunoglobulin, 
and the domain utilized in the FLAGS extension/afOnity purification system 
5 (Immunex Corp., Seattle, Wash.). Inclusion of cleavable linker sequences such as 
those specific for Factor Xa or enterokinase (Invitrogen, San Diego, CA) between the 
purification domain and the human Patched-like protein polypeptide also can be used 
to facilitate purification. One such expression vector provides for expression of a 
fusion protein containing a human Patched-iike protein polypeptide and 6 histidine 

IG residues preceding a thioredoxin or an enterokinase cleavage site. The histidine 
residues facilitate purification by IMAC (immobilized metal ion aftinit^ 
chromatography, as described in Porath et al.^ ProL Exp. Purif i, 263-281, 1992), 
while the enterokinase cleavage site provides a means for purifying the hirnian 
Patched-like protein polypeptide fiiom the fusion protein. Vectors which contain 

15 fusion proteins are disclosed in Kroll et aL, DNA Cell Biol. 12, 441-453, 1993. 

Chemical Synthesis 

Sequences encoding a human Patched-like protein polypeptide can be synthesized, in 
20 whole or in part, using chemical methods well known in the art (see Caruthers et aL, 
Nucl Acids Res, Symp, Ser. 215-223, 1980; Horn et aL NucL' Acids Res. Symp. Ser. 
225-232, 1980). Alternatively, a human Patched-like protein polypeptide itself can 
be produced using chemical methods to synthesize its amino acid sequence, such as 
• by direct peptide synthesis using solid-phase techniques (Merrifield, J. Am. Chem. 
25 Soc. 85, 2149-2154, 1963; Roberge et aL, Science 269, 202-204, 1995). Protein 
synthesis can be performed using manual techniques or by automation. Automated 
synthesis can be achieved, for example, using Applied Biosystems 431 A Peptide 
Synthesizer (Pericin Elmer). Optionally, Segments of human Patchied-like protein 
polypeptides can be separately synthesized and combined using chemical methods to 
30 produce a full-length molecule. 
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The newly synthesized peptide can be substantially purified by piepaiative high 
performance liquid chromatography (c.^., Oreighton, Proteins: Structures and 
Molecular Principles, WH Freeman and Co., New York, N.Y., 1983). The 
5 composition of a synthetic human Patched-like protein polypeptide can be confirmed 
by amino acid analysis or sequencing (e.g., the Edman degradation procedure; see 
Creighton, supra). Additionally, any portion of the amino acid sequence of the 
human Patched-like protein polypeptide can be altered during direct synthesis and/or 
combined using chemical methods with sequences ftom other proteins to produce a 
10 variant polypeptide or a fiision protein. 

Production of Altered Polypeptides 

As will be understood by those of skill in the art, it may be advantageous to produce 
15 human Patched-like protein polypeptide-encoding nucleotide sequences possessing 
non-naturally occurring codons. For example, codons preferred by a particular 
prokaryotic or eukaryotic host can be selected to increase the rate of protein 
expression or to produce an RNA transcript having desirable properties, such as a 
half-life which is longer than that of a transcript generated fi-om the naturally 
20 occurring sequence. 

The nucleotide sequences disclosed herein can be engineered using methods 
generally known in the art to alter human Patched-like protein polypeptide-encoding 
• sequences for a variety of reasons, including but not limited to, alterations which 

25 modify the cloning, processing, and/or expression of the polypeptide or mRNA 
product. DNA shuffling by random ftagmentation and PGR reassembly of gene 
fragments and S3aithetic oligonucleotides can be used to engineer the nucleotide 
sequences. For example, site-directed mutagenesis can be used to insert new 
restriction sites, alter glycosylation patterns, change codon preference, produce splice 

30 variants, introduce mutations, and so forth. 
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Antibodies 

Any type of antibody known in the art can be generated to bind specifically to an 
5 epitope of a human Patched-like protein polypeptide. "Antibody" as used herein 
includes intact immunoglobulin molecules, as well as fragments thereof, such as Fab, 
F(ab')2, and Fv, which are capable of binding an epitope of a human Patched-like 
protein polypeptide. Typically, at least 6, 8, 10, or 12 contig;uous amino acids are 
required to form an epitope. However, epitopes which involve non-contiguous 
1 0 amino acids may require more, e.g. , at least i 5, 25, or 50 amino acids. 

An antibody which specifically binds to an epitope of a human Patched-like protein 
polypeptide can be used therapeutically, as well as in immunochemical assays, such 
as Western blots, ELISAs, radioimmunoassays, immunohistochemical assays, 

15 immunoprecipitations, or other immunochemical assays known in die art. Various 
immunoassays can be used to identify antibodies having the desired specificity. 
Numerous protocols for competitive binding or immimoradiometric assays are well 
known in the art. Such immunoassays typically involve the measurement of complex 
formation between an immunogen and an antibody which specifically binds to the 

20 immunogen. 

Typically, an antibody which specifically binds to a human Patched-like protein 
polypeptide provides a detection signal at least 5-, 10-, or 20-fold higher than a 
• detection signal provided with other proteins when used in an immunochemical 
25 assay. Preferably, antibodies which specifically bind to human Patched-like 
polypeptides do not detect other proteins in immunochemical assays and can 
immunoprecipitate a human Patched-like protein polypeptide from solution. 

Human Patched-like protein polypeptides can be used to immunize a mammal, such 
30 as a mouse, rat, rabbit, guinea pig, monkey, or human, to produce polyclonal 
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antibodies. If desired, a human Patched-iike protein polypeptide can be conjugated 
to a carder protein, such as bovine serum albumin, thyroglobulin, and keyhole limpet 
hemocyanin. Depending on the host species, various adjuvants can be used to 
increase the immunological response. Such adjuvants include, but aie not limited to, 
5 Freund's adjuvant, mineral gels (e.g., aluminum hydroxide), and surface active 
substances (e.g. lysolecithin, pluronic polyols, polyanions, peptides, oil emulsions, 
keyhole limpet hemocyanin, and dinitrophenol). Among adjuvants used in humans, 
BCG (bacilli Calmette-Guerin) and Corynebacterium parvum are especially useful. 

10 Monoclonal antibodies which specifically bind to a human Patched-like protein 
polypeptide can be prepared using any technique which provides for the production 
of antibody molecules by continuous cell lines in culture. These techniques include, 
but are not limited to, the hybridoma technique, the human B-cell hybridoma 
technique, and the EBV-hybridoma technique (Kohler et al.. Nature 256, 495-497, 

15 1985; Kozbor et aL, J. Immunol. Methods 81, 31-42, 1985; Cote et al., Proc. Natl 

Acad, Set 80, 2026-2030, 1983; Cole etaL,Mol Cell Biol 62, 109-120, 1984). 

In addition, techniques developed for the production of "chimeric antibodies," the 
splicing of mouse antibody genes to human antibody genes to obtain a molecule with 

20 appropriate antigen specificity and biological activity, can be used (Mondson et al, 
Proc, Natl Acad Set 81, 6851-6855, 1984; Neuberger ef^ai; Nature 312, 604-608, 
1984; Takeda et al. Nature 314, 452-454, 1985). Monoclonal and other antibodies 
also can be "humanized" to prevent a patient from mounting an immune response 
' against the antibody when it is used therapeuticedly. Such antibodies may be 

25 sufificientiy similar in sequence to human antibodies to be used directly in therapy or 
may require alteration of a few key residues. Sequence differences between rodent 
antibodies and human sequences can be minimized by replacing residues which 
differ from those in the human sequences by site directed mutagenesis of individual 
residues or by grating of entire complementarity determining regions. Alternatively, 

30 humanized antibodies can be produced using recombinant methods, as described in 
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GB2188638B. Antibodies which specifically bind to a humaa Patched-like protein 
polypeptide can contain antigen binding sites which are ei^er partially or fully 
humanized, as disclosed in U.S. 5,565,332, 

5 Alternatively, techniques described for the production of single chain antibodies can 
be adapted using methods known in the art to produce single chain antibodies which 
specifically bind to human Patched-like protein polypeptides. Antibodies with 
related specificity, but of distinct idiotypic composition, can be generated by chain 
shuffling from random combinatorial immunoglobin libraries (Burton, Proc, Natl, 
10 Acad, Set 88, 1 1120-23, 1991). 

Single-chain antibodies also can be constructed using a DNA amplification method, 
such as PGR, using hybridoma cDNA as a template fThirion et al, 1996, Eur, J, 
Cancer Prev. 5, 507-11). Single-chain antibodies can be mono- or bispecific, and 
15 can be bivalent or tetravalent. Construction of tetravalent, bispecific single-chain 
antibodies is taught, for example, in Coloma & Morrison, 1997, Nat Biotechnol. 15, 
159-63. Construction of bivalent, bispecific single-chain antibodies is taught in 
Mallender & Voss, 1994, J. BioL Chem, 269, 199-206. 

20 A nucleotide sequence encoding a single-chain antibody can be constructed using 
manual or automated nucleotide synthesis, cloned into an expression construct using 
standard recombinant DNA methods, and introduced- into a cell to express the coding 
sequence, as described below. Alternatively, single-chain antibodies can be 
- produced directly using, for example, filamentous phage technology (Verhaar et aU, 

25 1995, Int J, Cancer 61, 497-501; NichoUs et ah, 1993. J. Immunol Meth 165, 81- 
91). 

Antibodies vsiiich specifically bind to human Patched-like protein polypeptides also 
can be produced by inducing in vivo production in the lymphocyte population or by 
30 screening immimoglobuiin libraries or panels of highly specific binding reagents as 
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disclosed in the literature (Orlandi et aU Proc. Natl Acad Set 86, 3833-3837, 1989; 
Winter et al. Nature 349, 293-299, 1991). 

Other types of antibodies can be constructed and used therapeutically in methods of 
5 the invention. For example, chimeric antibodies can be constructed as disclosed in 
WO 93/03151. Binding proteins which are derived from immunoglobulins and 
which are multivalent and multispecific, such as the "diabodies" described in WO 
94/1 3804, also can be prepared. 

10 Antibodies according to &e invention can be purified by methods well known in the 
art. For example, antibodies can be aflSnity purified by passage over a column to 
^^ch a human Patched-like protein polypeptide is boimd. The bound antibodies can 
then be eluted from the column using a buffer with a high salt concentration. 

15 Antisense Oligonucleotides 

Antisense oligonucleotides are nucleotide sequences which are complementary to a 
specific DNA or RNA sequence. Once introduced into a cell, the complementary 
nucleotides combine with natural sequences produced by the cell to form complexes 

20 and block either transcription or translation. Preferably, an antisense oligonucleotide 
is at least 1 1 nucleotides in length, but can be at least 12, 15,120, 25, 30, 35, 40, 45, 
or 50 or more nucleotides long. Longer sequences also can be used. Antisense 
oligonucleotide molecules can be provided in a DNA construct and introduced into a 
cell as described above to decrease the level of hiunan Patched-like protein gene 

25 products in the cell. 

Antisense oligonucleotides can be deoxyribonucleotides, ribonucleotides, or a 
combination of both. Oligonucleotides can be synthesized manually or by an 
automated synthesizer, by covalently linking the 5' end of one nucleotide with the 3' 
30 end of another nucleotide with non-phosphodiester intemucleotide linkages such 



WO 02/36613 



-36- 



PCT/EPOl/12778 



alkylphosphonates, phosphorothioates, pho^hoiodithioates, alkylphosphonothioates, 
alkylphosphonates, phoqphoiamidates, phosphate estets, carbamates, acetamidate, 
caiboxymethyl esters, carbonates, and phosphate triesters. See Brown, Metk Mol. 
Biol 20, 1-8, 1994; Sonveaux, Metk. Mol Biol 26, 1-72, 1994; Uhknann et aL, 
5 Chem. Rev, 90, 543-583, 1990. 

Modifications of human Patched-like protein gene expression can be obtained by 
designing antisense oligonucleotides which will form duplexes to the control, 5', or 
regulatory regions of the hinnan Patched-like protein gene. Oligonucleotides derived 

10 fixim the transcription initiation site, e,g,, between positions -10 and -i-lO from the 
start site, are preferred. Similarly, inhibition can be achieved using "triple helix" 
base-pairing methodology. Triple helix pairing is useftd because it causes inhibition 
of the ability of the double helix to open sufficiently for the binding of pol3rmerases, 
transcription factors, or chaperons. Ther^eutic advances using triplex DNA have 

15 been described in the literature {e.g.. Gee et aL, in Huber & Carr, Molecular and 
Immunologic Approaches, Futura Publishing Co., Mt Kisco, N.Y., 1994). An 
antisense oligonucleotide also can be designed to block trai\slation of mRNA by 
preventing the transcript from binding to ribosomes, 

20 Precise complementarity is not required for successful complex formation between 
an antisense oUgonucleotide and the complementary sequence of a human Patched- 
like protein polynucleotide. Antisense oligonucleotides which comprise, for 
example, 2, 3, 4, or 5 or more stretches of contiguous nucleotides which are precisely 
- complementary to a human Patched-like protein polynucleotide, each separated by a 

25 stretch of contiguous nucleotides which are not complementary to adjacent human 
Patched-like protein nucleotides, can provide sufficient targeting specificity for 
human Patched-like protein mRNA. Preferably, each stretch of complementary 
contiguous nucleotides is at least 4, 5, 6, 7, or 8 or more nucleotides in length. Non- 
complementary intervening sequences are preferably 1, 2, 3, or 4 nucleotides in 

30 length. One skilled in the art can easily use the calculated melting point of an 
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antisense-sense pair to detennine Ihe degree of mismatching which will be tolerated 
between a particular antisense oligonucleotide and a particular human Patched-like 
protein polynucleotide sequence. 

5 Antisense oligonucleotides can be modified without affecting their ability to 
hybridize to a human Patched-like protein polynucleotide. These modifications can 
be intemal or at one or both ends of Hie antisense molecule. For example, 
intemucleoside phosphate linkages can be modified by adding cholesteryl or diamine 
moieties with vaiying numbers of carbon residues between the amino groins and 

10 terminal ribose. Modified bases and/or sugars, such as arabinose instead of ribose, or 
a 3', 5 -substituted oligonucleotide in which the 3' hydroxyl group or the 5' phosphate 
group are substituted, also can be employed in a modified antisense oligonucleotide. 
These modified oligonucleotides can be prepared by methods well known in the art. 
See, e.g., Agrawal et al. Trends Biotechnol JO, 152-158, 1992; Uhlmann et aL, 

15 Chem. Rev, 90, 543-584, 1990; Uhbnann et al.. Tetrahedron, Lett. 215, 3539-3542, 
1987. 

Ribozymes 

20 Ribozymes are RNA molecules with catalytic activity. See, e,g., Cech, Science 236, 
1532-1539; 1987; Cech,^wi. Rev. Biochem. 59, 543-568; 1990, Cech, Curr. Opin. 
Struct, Biol 2, 605-609; 1992, Couture & Stinchcomb, Trends Genet. 12, 510-515, 
1996. Ribozymes can be used to inhibit gene function by cleaving an RNA sequence, 
• as is known in the art (e.g., Haseloff er al., U.S. Patent 5,641,673). The mechanism 

25 of ribozyme action involves sequence-specific hybridization of the ribozyme 
molecule to complementary target RNA, followed by endonucleolytic cleavage. 
Examples include engineered hammerhead motif ribozyme molecules that can 
specifically and efficiently catalyze endonucleolytic cleavage of specific nucleotide 
sequences. 



30 
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The coding sequence of a human Patched-like protein polynucleotide can be used to 
generate ribozymes which will specifically bind to mRNA transcribed from the 
human Patched-like protein polynucleotide. Methods of designing and constructing 
ribozymes v^ch can cleave other RNA molecules in trans in a highly sequence 
5 specific manner have been developed and described in the art (see E^lofif et aL 
Nature 334, 585-591, 1988). For example, the cleavage activity of ribozymes can be 
targeted to specific RNAs by engineering a discrete "hybridization" region into the 
ribozyme. The hybridization region contains a sequence complementary to the target 
RNA and thus specifically hybridizes with the target (see, for example, Gerlach et 
10 fl/.,EP 321,201). 

Specific ribozyme cleavage sites within a human Patched-like protein RNA target 
can be identified by scanning the target molecule for ribozyme cleavage sites vdiich 
include the following sequences: GUA, GUU, and GUC. Once identified, short 

15 RNA sequences of between 15 and 20 ribonucleotides coiresponding to the region of 
the target RNA containing the cleavage site can be evaluated for secondary structural 
features which may render the target inoperable. Suitability of candidate human 
Patched-like protein RNA targets also can be evaluated by testing accessibility to 
hybridization with complementary oligonucleotides using ribonuclease protection 

20 assays. Longer complementary sequences can be used to increase the affinity of the 
hybridization sequence for the target. The hybridizing and cleavage regions of the 
ribozyme can be integrally related such that upon hybridizing to the target RNA 
through the complementary regions, the cat£ilytic region of the ribozyme can cleave 
• the target 

25 

Ribozymes can be introduced into cells as part of a DNA construct Mechanical 
methods, such as microinjection, liposome-mediated transfection, electroporation, or 
calcium phosphate precipitation, can be used to introduce a ribozyme-containing 
DNA construct into cells in which it is desired to decrease himian Patched-like 
30 protein expression. Alternatively, if it is desired that the cells stably retain the DNA 
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construct, the construct can be supplied on a plasnud and maintained as a separate 
element or integrated into the genome of the cells, as is known in the art. A 
ribo2yme-encoding DNA construct can include transcriptional regulatory elements, 
such as a promoter element, an enhancer or UAS element, and a transcriptional 
5 terminator signal, for controlling transcription of ribozymes in the cells. 

As taught in Haseloff et aL, U.S. Patent 5,641,673, ribozymes can be engineered so 
that ribozyme expression will occur in response to factors which induce expression 
of a target gene. Ribozymes also can be engineered to provide an additional level of 
10 regulation, so that destrucdon of mRNA occurs only when both a ribo^^me and a 
target gene are induced in the cells. 

Differentially Expressed Genes 

15 Described herein are methods for the identification of genes whose products interact 
with himian Patched-like protein. Such genes may represent genes which are 
differentially expressed in disorders including, but not limited to diabetes, cancer, 
cardiovascular diseases, and peripheral and central nervous system disorders. 
Further, such genes may represent genes which are differentially regulated in 

20 response to manipulations relevant to the progression or treatment of such diseases. 

Additionally, such genes may have a temporally modulated expression, increased or 
decreased at different stages of tissue or organism development. A differentially 
expressed gene may also have its expression modulated under control versus 
- experimental conditions. In addition, the human Patched-like protein gene or gene 

25 product may itself be tested for differential expression. 

The degree to vdiich expression differs in a normal versus a diseased state need only 
be large enough to be visualized via standard characterization techniques such as 
differential display techniques. Other such standard characterization techniques by 
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which expression differences may be visualized include but are not limited to, 
quantitative RT (reverse transcriptase), PGR, and Northern analysis. 

Identification of Differentially Expressed Genes 

5 

To identify differentially expressed genes total RNA or, preferably, mRNA is 
isolated fix)m tissues of interest. For example, RNA samples are obtained from 
tissues of experimental subjects and from corresponding tissues of control subjects. 
Any RNA isolation technique which does not select against the isolation of mRNA 
10 may be utilized for the purification of such RNA samples. See, for example, Ausubel 
et al.^ ed.„ Current Protocols in Molecular Biology, John Wiley & Sons, Inc. 
New York, 1987-1993. Large numbers of tissue samples may readily be processed 
usmg techniques well known to those of skill in the art, such as, for example, the 
single-step RNA isolation process of Chomczynski, U.S. Patent 4,843,1 55, 

15 

Transcripts within the collected RNA samples which represent RNA produced by 
differentially expressed genes are identified by methods well known to those of skill 
in the art. They include, for example, differential screening (Tedder et al.^ Proc, 
Natl Acad Sci, U.S.A. 85, 208-12, 1988), subtractive hybridization (Hedrick et al.^ 
20 Nature 308, 149-53; Lee et aL, Proc. Natl Acad. ScL U.S.A. 88, 2825, 1984), and, 
preferably, differential display (Liang & Pardee, Science 257, 961'1\, 1992; U.S. 
Patent 5,262,311). 



• The differential expression information may itself suggest relevant methods for the 
25 treatment of disorders involving the human Patched-like protein. For example, 
treatment may include a modulation of expression of the differentially expressed 
genes and/or the gene encoding the human Patched-like protein. The differential 
expression information may indicate whether the expression or activity of the 
differentially expressed gene or gene product or the human Patched-like protein gene 
30 or gene product are up-regulated or down-regulated. 
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Screening Methods 

Hie invention provides assays for screening test compounds vvhich bind to or 
modulate the activity of a human Patched-like protein polypeptide or a human 
5 Patched-Iike protein polynucleotide. A test compound preferably binds to a human 
Patched-like protein polypeptide or polynucleotide. More preferably, a test 
compoxmd decreases or increases human Patched-like protein activity by at least 
about 10, preferably about 50, more preferably about 75, 90, or 100% relative to the 
absence of the test compound. 

Test Compounds 

Test compounds can be pharmacologic agents already known in the art or can be 
compounds previously unknown to have any pharmacological activity. The 

15 compounds can be naturally occurring or designed in the laboratory. They can be 
isolated from microorganisms, animals, or plants, and can be produced 
recombinantly, or synthesized by chemical methods known in the art If desured, test 
compoimds can be obtained using any of the numerous combinatorial library 
methods known in the art, including but not limited to, biological libraries, spatially 

20 addressable parallel solid phase or solution phase libraries, synthetic libiary methods 
requiring deconvolution, the "one-bead one-compoxmd" library method, and 
synthetic library methods using affinity chromatography selection. The biological 
library approach is limited to polypeptide libraries, while the other four approaches 
• are applicable to polypeptide, non-peptide oligomer, or small molecule libraries of 

25 compounds. See Lam, Anticancer Drug Des. 12, 145, 1997. 

Methods for the synthesis of molecular libraries are well known in the art (see^ for 
example, DeWitt et aL, Proc. Natl Acad Set U.SA, 90, 6909, 1993; Erb et al. Proc. 
Natl Acad Set. U.SA, 91, 1 1422, 1994; Zuckermann et aL, J, Med Chem. 37, 2678, 
30 1994; Cho et al. Science 261, 1303, 1993; Carell et al, Angew. Ghent Int. Ed. Engl. 
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33, 2059, 1994; CareU et aL, Angew. Ckem. Int, Ed. Engl 33, 2061; GaUop et aL, J. 
Med Ckem, 37, 1233, 1994). Libraries of compounds can be presented in solution 
(see, e.g., Houghten, BioTechnigues 13, 412-421, 1992), or on beads (Lam, Nature 
354, 82-84, 1991), chips (Fodor, Nature 364, 555-556, 1993), bacteria or spores 
5 (Ladner, U.S. Patent 5,223,409), plasmids (Cull et aL, Proc, Natl Acad Set U.S.A. 
89, 1865-1869, 1992), or phage (Scott & Smith, Science 249, 386-390, 1990; Devlin, 
Science 249, 404-406, 1990); Cwirla et al., Proc. Natl Acad Sci. 97, 6378-6382, 
1990; FeUci, J. Mol Biol 222, 301-310, 1991; and Ladner, U.S. Patent 5,223,409). 

10 Hisk Throughput Screenine 

Test compounds can be screened for the ability to bind to human Patched-like protein 
polypeptides or polynucleotides or to affect human Patched-like protein activity or 
human Patched-like protein gene expression using high throughput screening. Using 

15 high throughput screening, many discrete compounds can be tested in parallel so that 
large numbers of test compounds can be quickly screened. The most widely 
estabhshed techniques utilize 96-well microtiter plates. The wells of the microtiter 
plates typically require assay volumes that range fiom 50 to 500 jil. In addition to 
the plates, many instruments, materials, pipettors, robotics, plate washers, and plate 

20 readers are commercially available to fit the 96-well format 

Alternatively, "free format assays," or assays that have no physical barrier between 
samples, can be used. For example, an assay using pigment cells (meIanoc)^es) in a 
" simple homogeneous assay for combinatorial peptide libraries is described by 

25 Jayawickreme et al, Proc. Natl Acad Set U.S.A. 19, 1614-18 (1994). The cells are 
placed under agarose in petri dishes, then beads that carry combinatorial compounds 
are placed on the surface of the agarose. The combinatorial compoimds are partially 
released the compounds fix)m the beads. Active compounds can be visualized as 
dark pigment areas because, as the compounds diffuse locally into the gel matrix, the 

30 active compounds cause the cells to change colors. 
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Another example of a ftee fonnat assay is described by Chelslcy, **Strategies for 
Screening Combinatorial Libraries: Novel and Traditional Approaches " reported at 
the First Annual Conference of The Society for Biomoiecular Screening in 
5 Philadelphia, Pa. (Nov. 7-10, 1995). Chelsky placed a simple homogenous enzyme 
assay for carbonic anhydrase inside an agarose gel such that the enzyme in the gel 
would cause a color change throughout the gel. Thereafter, beads carrying com- 
binatorial compoimds via a photolinker were placed inside the gel and the 
compounds were partially released by UV«-light. Compounds that inhibited the 
1 0 enzyme were observed as local zones of inhibition having less color change. 

Yet another example is described by Salmon et aL, Molecular Diversity 2, 57-63 
(1996). In this example, combinatorial libraries were screened for compounds that 
had cytotoxic effects on cancer cells growing in agar. 

15 

Another high throughput screening method is described in Beutel et al., U.S. Patent 
5,976,813. In this method, test samples are placed in a porous matrix. One or more 
assay components are then placed within, on top of, or at the bottom of a matrix such 
as a gel, a plastic sheet, a filter, or other form of easily manipulated solid support. 
20 When samples are introduced to the porous matrix they di£fuse sufficiently slowly, 
such that the assays can be performed without the test samples running together. 

Binding Assays 

25 For binding assays, the test compound is preferably a small molecule which binds to 
and occupies, for example, the active site of the human Patched-like protein 
polypeptide, such that normal biological activity is prevented. Examples of such 
small molecules include, but are not limited to, small peptides or peptide-like 
molecules. 



30 
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In binding assays, either the test compound or the human Patched-like protein 
polypeptide can comprise a detectable label, such as a fluorescent, radioisotopic, 
chemiluminescent, or enzymatic label, such as horseradish peroxidase, alkaline 
phosphatase, or luciferase. Detection of a test compound which is bound to the 
5 human Patched-like protein polypeptide can then be accomplished, for example, by 
direct counting of radioemmission, by scintillation counting, or by determining 
conversion of an appropriate substrate to a detectable product 

Alternatively, binding of a test compound to a human Patched-like protein poly- 
10 peptide can be determined Vvithcut labeling cither of the interactants. For example, a 
microphysiometer can be used to detect binding of a test compound with a human 
Patched-like protein polypeptide. A microphysiometer (e.^., Cytosensor™) is an 
analytical instrument that measures the rate at w^ch a ceil acidifies its environment 
using a light-addressable potentiometric sensor (LAPS). Changes in this 
15 acidification rate can be used as an indicator of the interaction between a test 
compound and a human Patched-like protein polypeptide (McConnell et aL, Science 
257, 1906-1912, 1992). 

Determining the ability of a test compound to bind to a human Patched-like protein 
20 polypeptide also can be accomplished using a technology such as real-time 
Bimolecular Interaction Analysis (BIA) (Sjolander & Urbahiczky, Anal Chem. 63, 
2338-2345, 1991, and Szabo et al, Curr. Opin, Struct. Biol 5, 699-705, 1995). BIA 
is a technology for studying biospecific interactions in real time, vsdthout labeling any 
■ of the interactants (e.g., BIAcore™). Changes in the optical phenomenon surface 
25 plasmon resonance (SPR) can be used as an indication of real-time reactions between 
biological molecules. 

In yet another aspect of the invention, a human Patched-like protein polyi^eptide can 
be used as a "bait protein" in a two-hybrid assay or three-hybrid assay (see, e.g., U.S. 
30 Patent 5,283,317; Zervos etal. Cell 72, ll^-a^l, 1993; Madura et aL,J. Biol Chem. 
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268, 12046-12054, 1993; Bartel et al, BioTechniques 14, 920-924, 1993; Iwabuchi 
et a/.. Oncogene 8, 1693-1696, 1993; and Brent W094/10300), to identify other 
proteins which bind to or interact vdth the human Patched-like protein polypeptide 
and modulate its activity. 

5 

The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay 
utilizes two different DNA constructs. For example, in one construct, polynucleotide 
encoding a human Patched-like protein polypeptide can be fused to a polynucleotide 

1 0 encoding the DNA binding domain of a known transcription factor , GAL-4). In 
the other construct a DNA sequence that encodes an unidentified protein C'pr^y" or 
**sample") can be fused to a polynucleotide that codes for tiie activation domain of 
the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact in vivo to form an protein-dependent complex, the DNA-binding and 

15 activation domains of the transcription factor are brought into close proximity. This 
proximity allows transcription of a reporter gene (e.g:, LacZ), which is operably 
linked to a transcriptional regulatory site responsive to the transcription factor. 
Expression of the reporter gene can be detected, and cell colonies containing the 
functional transcription fector can be isolated and used to obtam the DNA sequence 

20 encoding the protein which interacts with the human Patched-like protein 
polypeptide. 

It may be desirable to immobilize either the human Patched-like protein polypeptide 
(or polynucleotide) or the test compound to facilitate separation of bound from 

25 unbound forms of one or both of the interactants, as well as to acconmiodate 
automation of the assay. Thus, either the human Patched-like protein polypeptide (or 
polynucleotide) or the test compound can be bound to a solid support Suitable solid 
supports include, but are not limited to, glass or plastic slides, tissue culture plates, 
microtiter wells, tubes, silicon chips, or particles such as beads (including, but not 

30 limited to, latex, polystyrene, or glass beads). Any method known in the art can be 
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used to attach the enzyme polypeptide (or polynucleotide) or test compound to a 
solid support, including use of covalent and non-covalent linkages, passive 
absorption, or pairs of binding moieties attached respectively to the polypeptide (or 
polynucleotide) or test compound and the solid support Test compoimds are 
5 preferably boxmd to the solid support in an array, so that the location of individual 
test compounds can be tracked. Binding of a test compound to a human Patched-like 
protein polypeptide (or polynucleotide) can be accomplished in any vessel suitable 
for containing the reactants. Examples of such vessels include microtiter plates, test 
tubes, and microcentrifuge tubes. 

10 

hi one embodiment, the human Patched-like protein polypeptide is a fusion protein 
comprising a domain that allows the human Patched-like protein polypeptide to be 
bound to a solid support For example, glutathione-S-transferase fusion proteins can 
be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis, Mo.) or 

15 glutathione derivatized microtiter plates, which are then combined with the test 
compound or the test compound and the non-adsorbed himian Patched-like protein 
polypeptide; the mixture is then incubated under conditions conducive to complex 
formation (e.g., at physiological conditions for salt and pH). Following incubation, 
the beads or microtiter plate wells are washed to remove any unbound components. 

20 Binding of the interactants can be determined either directly or indirectly, as 
described above. Alternatively, the complexes can be dissociated from the solid 
support before binding is determined. 

' Other techniques for immobili2dng proteins or polynucleotides on a solid support also 
25 can be used in the screening assays of the invention. For example, either a human 
Patched-like protein polypeptide (or polynucleotide) or a test compound can be 
immobilized utilizing conjugation of biotin and streptavidin. Biotinylated human 
Patched-like protein polypeptides (or polynucleotides) or test compounds can be 
prepared from biotin-NHS(N-hydroxysuccinimide) using techniques well known in 
30 the art (eg., biotinylation kit. Pierce Chemicals, Rockford, III.) and inmiobilized in 
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the wells of streptavidin-coated 96 well plates (Pierce Chemical). Alternatively, 
antibodies which specifically bind to a human Patched-like protein polypeptide, 
polynucleotide, or a test compound, but which do not interfere with a desired binding 
site, such as the active site of the human Patched-like protein polypeptide, can be 
derivatized to the wells of the plate. Unbound target or protein can be trapped in the 
wells by antibody conjugation. 

Methods for detecting such complexes, in addition to those described above for the 
GST-immobilized con^)lexes, include immimodetection of complexes using 
antibodies which specifically bind to the hxmian Patched-like protein polypeptide or 
test compoimd, enzyme-linked assays which rely on detecting an activity of the 
human Patched-like protein polypeptide, and SDS gel electrophoresis under non- 
reducing conditions. 

Screening for test compounds which bind to a human Patched-like protein poly- 
peptide or polynucleotide also can be carried out in an intact cell. Any cell which 
comprises a hiunan Patched-like protein polypeptide or polynucleotide can be used in 
a cell-based assay system. A human Patched-like protein polynucleotide can be 
naturally occurring in the cell or can be introduced using techniques such as those 
described above. Binding of the test compound to a human Patched-like protein 
polypeptide or polynucleotide is determined as described above. 

Gene Expression 

In another embodiment, test compounds which increase or decrease human Patched- 
like protein gene expression are identified. A human Patched-like protein poly- 
nucleotide is contacted with a test compound, and the expression of an RNA or 
polypeptide product of the human Patched-like protein polynucleotide is determined 
The level of expression of appropriate mRNA or polypeptide in the presence of the 
test compound is compared to the level of expression of mRNA or polypeptide in 
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the absence of the test compound. The test compound can then be identified as a 
modulator of expression based on this comparison. For example, when expression of 
mRNA or polypeptide is greater in the presence of the test conipound than in its 
absence, the test compound is identified as a stimulator or enhancer of the mRNA or 
5 polypeptide expression. Alternatively, when expression of the mRNA or polypeptide 
is less in the presence of the test compound than in its absence, the test compound is 
identified as an inhibitor of the mRNA or polypeptide expression. • ^ 

The level of human Patched-like protein mRNA or polypeptide expression in the 
10 cells can be determined by methods well knov/n in the art for detecting mRNA or 
polypeptide. Either qualitative or quantitative methods can be used. The presence of 
polypeptide products of a human Patched-like protein polynucleotide can be 
determined, for example, using a variety of techniques known in the art, including 
immunochemical methods such as radioimmunoassay. Western blotting, and 
15 immunohistochemistiy. Alternatively, polypeptide synthesis can be determined in 
v/vo, in a cell culture, or in an in vitro translation system by detecting incorporation 
of labeled amino acids into a human Patched-like protein polypeptide. 

Such screening can be carried out either in a cell-free assay system or in an intact 
20 cell- Any cell which expresses a human Patched-iike protein polynucleotide can be 
used in a cell-based assay system. The human Patched-like protein polynucleotide 
can be naturally occurring in the cell or can be introduced using techniques such as 
those described above. Either a primary culture or an established cell line, such as 
CHO or human embryonic kidney 293 cells, can be used. 

25 

Pharmaceutical Compositions 

The invention also provides pharmaceutical compositions which can be administered 
to a patient to achieve a therapeutic effect. Pharmaceutical compositions of the 
30 invention can comprise, for example, a human Patched-like protein polypeptide. 
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human Patched-like protein polynucleotide, ribozymes or antisense oligonucleotides, 
antibodies which specifically bind to a human Patched-like protein polypeptide, or 
mimetics, activators, or inhibitors of a human Patched-like protein polypeptide 
activity. The compositions can be administered alone or in combination >vith at least 
5 one other agent, such as stabilizing compoimd, which can be administered in any 
sterile, biocompatible pharmaceutical carrier, includii^, but not limited to, saline, 
buffered saline, dextrose, and water. The compositions can be administered to a 
patient alone, or in combination with other agents, drugs or hormones. 

10 In addition to the active ingredients, these pharmaceutical compositions can contain 
suitable pharmaceuticaily-acceptable carriers comprising excipients and auxiliaries 
which facilitate processing of the active compounds into preparations which can be 
used pharmaceutically. Pharmaceutical compositions of the invention can be 
administered by any number of routes including, but not limited to, oral, intravenous, 

15 intramuscular, intra-arterial, intramedullary, intrathecal, intraventricular, transdermal, 
subcutaneous, intrz^ritoneal, intranasal, parenteral, topical, sublingual, or rectal 
means. Pharmaceutical compositions for oral administration can be formulated using 
pharmaceutically acceptable carriers well known in tiie art in dosages suitable for 
oral administration. Such carriers enable the pharmaceutical compositions to be 

20 formulated as tablets, pills, dragees, capsules, liquids, gels, syrups, slurries, 
suspensions, and the like, for ingestion by the patient. 

Pharmaceutical preparations for oral use can be obtained through combination of 
• active compounds with solid excipient, optionally grinding a resulting mixture, and 

25 processing the mixture of granules, after adding suitable auxiliaries, if desired, to 
obtain tablets or dragee cores. Suitable excipients are carbohydrate or protein fillers, 
such as sugars, including lactose, sucrose, maimitol, or sorbitol; starch from com, 
wheat, rice, potato, or other plants; cellulose, such as methyl cellulose, hydroxy- 
propylmethyl-cellulose, or sodium carboxymethylcellulose; gums including arabic > 

30 and tragacanth; and proteins such as gelatin and collagen. If desired, disintegrating 



wo 02/36613 



-50- 



PCT/EPOl/12778 



or solubilizing agents can be added, such as the ax>ss-linked polyvinyl pyiiolidone, 
agar, alginic acid, or a salt thereof such as sodium alginate. 

Dragee cores can be used in conjunction with suitable coatings, such as concentrated 
5 sugar solutions, which also can contain gum arabic, talc, polyvinylpyrrolidone, 
carbopol gel, polyethylene glycol, and/or titanium dioxide, lacquer solutions, and 
suitable organic solvents or solvent mixtures. Dyestuffs or pigments can be added to 
the tablets or dragee coatings for product identification or to characterize the quantity 
of active compoimd, i.e., dosage. 

10 

Phamiaceutical preparations which can be used orally include push-fit capsules made 
of gelatin, as well as soft, sealed capsules made of gelatin and a coating, such as 
glycerol or sorbitol. Push-fit c^sules can contain active ingredients mixed with a 
filler or binders, such as lactose or starches, lubricants, such as talc or magnesium 
15 stearate, and, optionally, stabilizers. In soft capsules, the active compounds can be 
dissolved or suspended in suitable liquids, such as fatty oils, liquid, or hquid 
polyethylene glycol with or without stabilizers. 

Pharmaceutical formulations suitable for parenteral administration can be formulated 
20 in aqueous solutions, preferably in physiologically compatible buffers such as Hanks' 
solution. Ringer's solution, or physiologically buffered saline. Aqueous injection 
suspensions can contain substances which increase the viscosity of the suspension, 
such as sodium carboxymethyl cellulose, sorbitol, or dextran. Additionally, 
• suspensions of the active compounds can be prepared as appropriate oily injection 
25 suspensions. Suitable lipophilic solvents or vehicles include fatty oils such as sesame 
oil, or synthetic fatty acid esters, such as ethyl oleate or triglycerides, or liposomes. 
Non-lipid polycationic amino polymers also can be used for delivery. Optionally, the 
suspension also can contain suitable stabilizers or agents which increase the 
solubility of the compounds to allow for the preparation of highly concentrated 
30 solutions. For topical or nasal administration, penetrants appropriate to the particular 
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barrier to be permeated are used in the formulatioii. Such penetrants are generally 
known in the art. 

The pharmaceutical compositions of the present invention can be manufactured in a 
5 manner that is known in the art, e.^., by means of conventional mixing, dissolving, 
granulating, dragee-making, levigating, emulsifying, encapsulating, entrapping, or 
lyophilizing processes. The pharmaceutical composition can be provided as a salt 
and can be formed with many acids, including but not limited to, hydrochloric, 
sulfuric, acetic, lactic, tartaric, malic, succinic, etc. Salts tend to be more soluble in 
10 aqueous or other protonic solvents than are the corresponding free base fonns. In 
other cases, the preferred preparation can be a lyophilized powder which can contain 
any or all of the following: 1-50 mM histidine, 0.1%-2% sucrose, and 2-7% 
mannitol, at a pH range of 4.5 to 5.5, that is combined with buffer prior to use. 

15 Further details on techniques for formulation and administration can be found in the 
latest edition of Remington's Pharmaceutical Sciences (Maack Publishing Co., 
Easton, Pa.). After pharmaceutical compositions have been prepared, they can be 
placed in an appropriate container and labeled for treatment of an indicated 
condition. Such labeling would include amount, frequency, and method of 

20 administration. 

Therapeutic Indications and Methods 

• Hiiman patch-like protein may be regulated to treat diabetes, cancer, cardiovascular 
25 diseases, and peripheral and central nervous system disorders. 

Cancer 



30 



Cancer is a disease fundamentally caused by oncogenic cellular transformation. 
There are several hallmarks of transformed cells that distinguish them from their 
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nonnal counterparts and underlie the pathophysiology of cancer. These include 
uncontrolled cellular proliferation, unresponsiveness to nonnal death-inducing 
signals (immortalization), increased cellular motility and invasiveness, increased 
ability to recruit blood supply through induction of new blood vessel fomiation 
(angiogenesis), genetic instability, and dysregulated gene expression. Various com- 
binations of these aberrant physiologies, along with the acquisition of drug-resistance 
frequently lead to an intractable disease state in which organ failure and patient death 
ultimately ensue. 



Most standard cancer therapies target cellular proliferation and rely on the 
differential proliferative capacities between transformed and normal cells for their 
efficacy. This approach is hindered by the fects that several important normal cell 
types are also hijghly prolifemtive and that cancer cells frequently become resistant to 
these agents. Thus, the therapeutic indices for traditional anti-cancer therapies rarely 
exceed 2.0. 

The advent of genomics-driven molecular target identification has opened up the 
possibility of identifying new cancer-specific targets for therapeutic intervention that 
will provide safer, more effective treatments for cancer patients. Thus, newly 
20 discovered tumor-associated genes and their products can be tested for their role(s) in 
disease and used as tools to discover and develop innovative therapies. Genes 
playing important roles in any of the physiological processes outlined above can be 
characterized as cancer targets. 

25 Genes or gene fragments identified through genomics can readily be expressed in one 
or more heterologous expression systems to produce functional recombinant proteins. 
These proteins are characterized in vitro for their biochemical properties and then 
used as tools in high-throughput molecular screening programs to identify chemical 
modulators of their biochemical activities. Agonists and/or antagonists of target 

30 protein activity can be identified in this maimer and subsequently tested in cellular 
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and in vivo disease models for anti-cancer activity. Optimization of lead compounds 
with iterative testing in biological models and detailed pharmacokinetic and 
toxicological analyses form the basis for drug development and subsequent testing in 
humans. 

5 

Cardiovascular diseases 

Cardiovascular diseases include the following disorders of the heart and the vascular 
system: congestive heart failure, myocardial in&rction, ischemic diseases of the 
10 heart, ail kinds of atrial and ventricular arrhythmias, hypertensive vascular diseases, 
and peripheral vascular diseases. 

Heart failure is defined as a pathophysiologic state in which an abnormality of 
cardiac function is responsible for the failure of the heart to pump blood at a rate 
15 commensurate with the requirement of the metabolizing tissue. It includes all forms 
of pumping failure, such as high-output and low-output, acute and chronic, 
right-sided or left-sided, systolic or diastolic, independent of the underlying cause. 

Myocardial in&rction (MI) is generally caused by an abrupt decrease in coronary 
20 blood flow that follows a thrombotic occlusion of a coronary artery, previously 
narrowed by arteriosclerosis. MI prophylaxis (primary and secondary prevention) is 
included, as well as the acute treatment of MI and the prevention of complications. 

- Ischemic diseases are conditions in which the coronary flow is restricted resulting in 
25 a perfusion which is inadequate to meet the myocardial requirement for oxygen. 
This group of diseases includes stable angina, unstable angina, and asymptomatic 
ischemia. 

Arrhythmias include all forms of atrial and ventricular tachyarrhythmias (atrial 
30 tachycardia, atrial flutter, atrial fibrillation, atrio-ventricular reentrant tachycardia. 
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preexcitation syndrome, veotricular tachycardia, ventricular flutter, and ventricular 
fibrillation), as well as bradycardic forms of ariiiytfamias. 

Hypertensive vascular diseases include primary as well as all kinds of secondary 
arterial hypertension (renal, endocrine, neurogenic, others). The disclosed gene and 
its product may be used as drug targets for the treatment of hypertension as well as 
for the prevention of all complications. 

Peripheral vascular diseases are defined as vascular diseases in v^cb arterial and/or 
venous flow is reduced resulting in an imbalance between blood supply and tissue 
oxygen demand. It includes chronic peripheral arterial occlusive disease (PAOD), 
acute arterial thrombosis and embolism, inflammatory vascular disorders, Raynaud's 
phenomenon, arid venous disordm. 

Peripheral or central nervous system disorders 

Peripheral and central nervous system disorders which may be treated include brain 
injuries, cerebrovascular diseases and their consequences, Par]dnson*s disease, 
corticobasal degeneration, motor neuron disease, dementia, including ALS, multiple 
sclerosis, traumatic brain injury, stroke, post-stroke, post-traumatic brain injury, and 
small-vessel cerebrovascular disease. Dementias, such as" Alzheimer's disease, 
vascular dementia, dementia with Lewy bodies, firontotemporal dementia and 
Parkinsonism linked to chromosome 17, frontotemporal dementias, including Pick's 
disease, progressive nuclear palsy, corticobasal degeneration, Huntington's disease, 
thalamic degeneration, Creutzfeld- Jakob dementia, HIV dementia, schizophrenia 
with dementia, and Korsakoff s psychosis also can be treated. Similarly, it may be 
possible to treat cogaitive-related disorders, such as mild cognitive impairment, age- 
associated memory impairment, age-related cognitive decline, vascular cognitive 
impairment, attention deficit disorders, attention deficit hyperactivity disorders, and 
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memoiy distuibanoes in children with learning disabilities, by regulating the activity 
of human Patched-like protein. 

Pain associated with peripheral or central nervous system disorders also can be 
5 treated by regulating^ the activity of human Patchedi)l^|^ protein. Pain which can be 
treated includes that associated with central nervoiis^''^stem disorders, such as 
multiple sclerosis, spinal cord injury, sciatica, failed back surgery syndrome, 
tmumatic brain injury, epilepsy, Parkinson's disease, post-stroke, and vascular 
lesions in the brain and spinal cord (e.g:, infarct, hemorrhage, vascular 

10 malformation). Non-central neuropathic pain includes that associated with post 
mastectomy pain, reflex sympathetic dystrophy (RSD), trigeminal 
neuralgiaradioculopathy, post-surgical pain, HEV/AIDS related pain, cancer pain, 
metabolic neuropathies {e.g., diabetic neuropathy, vasculitic neuropathy secondary to 
connective tissue disease), paraneoplastic polyneuropathy associated, for example, 

15 with carcLaoma of lung, or leukemia, or lymphoma, or carcinoma of prostate, colon 
or stomach, trigeminal neiuralgia, cranial neuralgias, and post-herpetic neuralgia. 
Pain associated with cancer and cancer treatment also can be treated, as can headache 
pain (for example, migraine with aura, migraine without aura, and other migraine 
disorders), episodic and chronic tension-type headache, tension-type like headache, 

20 cluster headache, and chronic paroxysmal hemicrania. 

Diabetes 

' Diabetes mellitus is a common metabolic disorder characterized by an abnonnal 
25 elevation in blood glucose, altemtions in lipids and abnormalities (complications) in 
the cardiovascular system, eye, kidney and nervous system. Diabetes is divided into 
two separate diseases: type 1 diabetes (juvenile onset), which results from a loss of 
cells which make and secrete insulin, and type 2 diabetes (adult onset), which is 
caused by a defect in insulin secretion and a defect in insulin action. 
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Type 1 diabetes is initiated by an autoimuune reaction that attacks the insulin 
secreting cells (beta cells) in the pancreatic islets. Agents tiiat prevent tiiis reaction 
from occurring or that stop the reaction before destruction of the beta cells has been 
accomplished are potential therapies for this disease. Other agents that induce beta 
5 . cell proliferation and regeneration sdso are potential therapies. 

Type n diabetes is the most common of the two diabetic conditions (6% of the 
population). The defect in insulin secretion is an important cause of the diabetic 
condition and results from an inability of the beta cell to properly detect and respond 
0 to rises in blood glucose levels with insulin release. Therapies that increase the 
response by the beta cell to glucose would offer an important new treatment for this 
disease. 

The defect in insulin action in Type II diabetic subjects is another target for 
5 therapeutic intervention. Agents that increase the activity of the insulin receptor in 
muscle, liver, and fat will cause a decrease in blood glucose and a normalization of 
plasma lipids. The receptor activity can be increased by agents that direcUy stimulate 
the receptor or that increase the intracellular signals from the receptor. Other 
therapies can directly activate the cellular end process, le, glucose transport or 
) various en^one systems, to generate an insulin-like efrect and therefore a produce 
beneficial outcome. Because overweight subjects have a greater susceptibility to 
Type n diabetes, any agent that reduces body weight is a possible therapy. 

- Both Type I and Type diabetes can be treated with agents that mimic insulin action 
> or that treat diabetic complications by reducing blood glucose levels. Likewise, 
agents that reduces new blood vessel growth can be used to treat the eye 
complications that develop in both diseases. 



30 



This invention further pertains to the use of novel agents identified by the screening 
assays described above. Accordingly, it is within the scof>e of this invention to use a 
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test compound identified as described herein in an appropriate animal model. For 
example, an agent identified as described herein (e.^., a modulating agent, an 
antisense nucleic acid molecule, a specific antibody, ribozyme, or a human Patched- 
like protein polypeptide binding molecule) can be used in an animal model to 
5 determine the efficacy, toxicity, or side effects of treatment with such an agent. 
Alternatively, an agent identified as described herein can be used in an animal model 
to determine the mechanism of action of such an agent. Furthermore, this invention 
pertains to uses of novel agents identified by the above-described screening assays 
for treatments as described herein. 

10 

A reagent which affects human Patched-like protein activity can be administered to a 
human cell, either in vitro or in vivo, to reduce human Patched-like protein activity. 
The reagent preferably binds to an expression product of a human Patched-like 
protein gene. If the expression product is a protein, the reagent is preferably an 
15 antibody. For treatment of human cells ex vivo, an antibody can be added to a 
preparation of stem cells which have been removed firom the body. The cells can 
then be replaced in the same or another human body, with or without clonal 
propagation, as is known in the art 

20 In one embodiment, the reagent is delivered using a liposome. Preferably, the 
liposome is stable in the animal into which it has been administered for at least about 
30 minutes, more preferably for at least about 1 hour, and even more preferably for at 
least about 24 hours. A liposome comprises a lipid composition that is capable of 

- targeting a reagent, particularly a polynucleotide, to a particular site in an animal, 
25 such as a human. Preferably, the lipid composition of the liposome is capable of 
targeting to a specific organ of an animal, such as the lung, Hver, spleen, heart brain, 
lymph nodes, and skin. 

A liposome useful in the present invention comprises a lipid composition that is 
30 capable of fusing with the plasma membrane of the targeted cell to deliver its 
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contents to the ceU. Preferably, the transfection efEciency of a liposome is about 
0.5 Jig of DNA per 16 nmole of liposome delivered to about 10* cells, more 
preferably about 1.0 |xg of DNA per 16 nmole of liposome deliveied to about 
10* cells, and even more preferably about 2.0 |ig of DNA per 16 nmol of liposome 
5 delivered to about 10* cells. Preferably, a liposome is between about 100 and 
500 mn, more preferably between about 150 and 450 nm, and even more preferably 
between about 200 and 400 nm in diameter. 

Suitable liposomes for use in the present invention include those liposomes 
standardly used in, for example, gene delivery methods known to those of skill in the 
art. More preferred liposomes include liposomes having a polycationic lipid 
composition and/or liposomes having a cholesterol backbone conjugated to poly- 
ethylene glycol. Optionally, a liposome comprises a compound capable of targeting 
the liposome to a particular cell type, such as a cell-specific ligand exposed on the 
outer surface of the liposome. 

Complexing a liposome with a reagent such as an antisense oligonucleotide or 
ribozyme can be achieved using methods which are standard in the art (see, for 
example, U.S. Patent 5,705,151). Preferably, from about 0.1 jig to about 10 ng of 
20 polynucleotide is combined with about 8 nmol of liposomes, more preferably from 
about 0.5 ^g to about 5 \ig of polynucleotides are combined with about 8 nmol 
liposomes, and even more preferably about 1.0 |xg of polynucleotides is combined 
with about 8 nmol liposomes. 

25 In another embodiment, antibodies can be delivered to specific tissues in vivo using 
receptor-mediated targeted delivery. Receptor-mediated DNA delivery techniques 
are taught in, for example, Findeis et al. Trends in Biotechnol II, 202-05 (1993); 
Chiou et al., GENE TMERAPEUTICS: METHODS AND APPUCATIONS OF DIRECT GENE 

Transfer (J.A. Wolff, ed.) (1994); Wu & Wu, J. BioL Chem. 263, 621-24 (1988); 
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Wu et al, J, Biol Chem, 269, 542-46 (1994); Zenke et al., Proc, Natl Acad. Set 
U.S.A 87, 3655-59 (1990); Wu etal, J. Biol Chem. 266, 338-42 (1991). 

Determination of a Therapeutically Effective Dose 

5 

The determination of a therapeutically effective dose is well within the capability of 
those skilled in the art. A therapeutically effective dose refers to that amount of 
active ingredient which increases or decreases human Patched-Like. protein activity 
relative to the human Patched-like protein activity which occurs in the absence of 
1 0 the therapeutically effective dose. 

For any compound, the therapeutically effective dose can be estimated iiutially either 
in cell culture assays or in animal models, usually mice, rabbits, dogs, or pigs. Hie 
animal model also can be used to determine the appropriate concentration range and 
15 route of administration. Such information can then be used to determine useful doses 
and routes for administration in humans. 

Therapeutic efficacy and toxicity, e.g., ED^o (the dose thempeutically effective in 
50% of the population) and LD50 (the dose lethal to 50% of the population), can be 
20 determined by standard pharmaceutical procedures in cell cultures or experimental 
animals. The dose ratio of toxic to thempeutic e£fects is the thempeutic index, and it 
can be expressed as the ratio, LDs(/EDsq, 

• Pharmaceutical compositions which exhibit large therapeutic indices are preferred. 
25 The data obtained from cell culture assays and animal studies is used in formulating a 
range of dosage for human use. The dosage contained in such compositions is 
preferably vntlun a range of circulating concentrations that include the ED50 with 
little or no toxicity. The dosage varies within this range depending upon the dosage 
form employed, senshivity of the patient, and the route of administration. 
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The exact dosage will be detemuned by the practitioner, in light of &ctors related to 
the subject that requires treatment Dosage and administration are adjusted to 
provide sufficient levels of the active ingredient or to maintain the desired effect. 
Factors which can be taken into account include the severity of the disease state, 
general health of the subject, age, weight, and gender of tiie subject, diet, time and 
frequency of administration, drug combination(s), reaction sensitivities, and 
tolerance/response to therapy. Long-acting pharmaceutical compositions can be 
administered every 3 to 4 days, every week, or once every two weeks depending on 
the half-life and clearance rate of the particular formulation. 

Normal dosage amounts can vary from 0.1 to 100,000 micrograms, up to a total dose 
of about 1 g, depending upon the route of administration. Guidance as to particular 
dosages and methods of delivery is provided in the literature and generally available 
to practitioners in the art. Those skilled in the art will employ different formulations 
for nucleotides than for proteins or their inhibitors. Similarly, delivery of poly- 
nucleotides or polypeptides will be specific to particular cells, conditions, locations, 
etc. 

If the reagent is a single-chain antibody, polynucleotides encoding the antibody can 
be constructed and introduced into a cell either ex vivo or in vivo using well- 
established techniques including, but not limited to, transferrih-polycation-mediated 
DNA transfer, transfection with naked or encapsulated nucleic acids, liposome- 
mediated cellular fusion, intracellular transportation of DNA-coated latex beads, 
protoplast fusion, viral infection, electroporation, "gene gun," and DEAE- or calcium 
phosphate-mediated transfection. 

Effective in vivo dosages of an antibody are in the range of about 5 ^g to about 
50 ng/kg, about 50 jig to about 5 mg/kg, about 100 jig to about 500 ^g/kg of patient 
body weight, and about 200 to about 250 fig/kg of patient body weight. For 
administration of polynucleotides encoding single-chain antibodies, effective in vivo 
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dosages are in the range of about 100 ng to about 200 ng, 500 ng to about 50 mg, 
about 1 ng to about 2 mg, about 5 p-g to about 500 jig, and about 20 \ig to about 
lOOixgofDNA. 

5 If the expression product is mRNA, the reagent is preferably an antisense 
oligonucleotide or a ribozyme. Polynucleotides which express antisense oligo- 
nucleotides or ribozymes can be introduced into ceDs by a variety of methods, as 
described above. 

10 Preferably, a reagent reduces expression of a hmnan Patched-like protein gene or the 
activity of a human Patched-like protein polypeptide by at least about 10, preferably 
about 50, more preferably about 75, 90, or 100% relative to the absence of the 
reagent The effectiveness of the mechanism chosen to decrease the level of 
expression of a human Patched-like protein gene or the activity of a human Patched- 

15 like protein polypeptide can be assessed using methods well known in the art, such as 

hybridization of nucleotide probes to human Patched-like protein-specific mRNA, 
quantitative RT-PCR, immunologic detection of a human Patched-like protein 
polypeptide, or measurement of human Patched-like protein activity. 

20 In any of the embodiments described above, any of the pharmaceutical compositions 
of the invention can be administered in combination witii other appropriate thera- 
peutic agents. Selection of the appropriate agents for use in combination therapy can 
be made by one of ordinary skill in the art, according to conventional pharmaceutical 
' principles. The combination of therapeutic agents can act synergistically to effect the 

25 treatment or prevention of the various disorders described above. Using this 
approach, one may be able to achieve therapeutic efficacy with lower dosages of each 
agent, thus reducing the potential for adverse side effects. 
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Any of the therapeutic methods described above can be applied to any subject in 
need of such therapy, including, for example, mammals such as dogs, cats, cows, 
horses, rabbits, monkeys, and most preferably, humans. 

5 Diagnostic Methods 

Human Patched-like protein also can be used in diagnostic assays for detecting 
diseases and abnormalities or susceptibility to diseases and abnormalities related to 
the presence of mutations in the nucleic acid sequences which encode the enzyme. 
] 0 For example, differences can be determined between the cDNA or genomic sequence 
encoding human Patched-iike protein in individuals afQicted with a disease and in 
normal individuals. If a mutation is observed in some or all of the afQicted 
individuals but not in normal individuals, then the mutation is likely to be the 
causative agent of the disease. 

15 

Sequence differences between a reference gene and a gene having mutations can be 
revealed by the direct DNA sequencing method. In addition, cloned DNA segments 
can be employed as probes to detect specific DNA segments. The sensitivity of this 
method is greatly enhanced when combined with PGR, For example, a sequencing 
20 primer can be used with a double-stranded PGR product or a single-stranded template 
molecule genemted by a modified PGR. The sequence deteimination is performed 
by conventional procedures using radiolabeled nucleotides or by automatic 
sequencing procedures using fluorescent tags. 

25 Genetic testing based on DNA sequence differences can be carried out by detection 
of alteration in electrophoretic mobility of DNA fragments in gels with or without 
denaturing agents. Small sequence deletions and insertions can be visualized, for 
example, by high resolution gel electrophoresis. DNA fragments of different 
sequences can be distingmshed on denaturing formamide gradient gels in which the 

30 mobilities of different DNA fragments are retarded in the gel at different positions 
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according to their specific melting or partial melting temperatures (see, Myers et 
al.y Science 230, 1242, 1985). Sequence changes at specific locations can also be 
revealed by nuclease protection assays, such as KMase and S 1 protection or the 
chemical cleavage method {e.g.. Cotton et aL, Proc. Natl Acad Set USA 85, 
5 4397-4401, 1985). Thus, the detection of a specific DNA sequence can be performed 
by methods such as hybridization, RNase protection, chemical cleavage, direct DNA 
sequencing or the use of restriction enzymes and Southern blotting of genomic DNA. 
In addition to direct methods such as gel-electrophoresis and DNA sequencing, 
mutations can also be detected by in situ analysis. 

10 

Altered levels of a human Patched-like protein also can be detected in various 
tissues. Assays used to detect levels of the receptor polypeptides in a body sample, 
such as blood of a tissue biopsy, derived from a host are well known to those of skill 
in the art and include radioimmunoassays, competitive binding assays. Western blot 
15 analysis, and ELISA assays. 

All patents and patent applications cited in this disclosure are expressly incorporated 
herein by reference. The above disclosure generally describes the present invention. 
A more complete understanding can be obtained by reference to the following 
20 specific examples vduch are provided for purposes of illustration only and are not 
intended to limit the scope of the invention. 
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EXAMPLE 1 

Detection of patched-like protein activity 

The polyaucleotide of SEQ DD NO: 1, 7 or 13 is inserted into the expression vector 
5 pCEV4 and the expression vector pCEV4-patched4ike protein polypeptide obtained 
is transfected into human embryonic kidney 293 cells. From these cells extracts are 
obtained and centrifuged at 1000 ipm for 5 minutes at 4"*^ The supernatant is 
centrifuged at 30,000 x g for 20 minutes at 4°C. The pellet is suspended in binding 
bufifer containing 50 mM Tris HCl, 5 mM MgS04, 1 mM EDTA, 100 mM NaCl, pH 

10 7.5. supplemented with 0.1 % BSA, 2 ^ig/ml aprotinin, 0.5 mg/nii leupeptin, and 
10 (ig/ml phosphoramidon. Optimal membrane suspension dilutions, defined as the 
protein concentration required to bind less than 10% of the added radioligand, i.e. 
sonic hadgehog (SHH), are added to 96-well polypropylene microtiter plates 
containing *^I-labeled ligand or test compound, non-labeled peptides, and binding 

1 5 buffer to a final volume of 250 \x\. 

In equilibrium saturation binding assays, membrane preparations are incubated in the 
presence of increasing concentrations (0.1 nM to 4 nM) of '^^I-labeled ligand or test 
compound (specific activity 2200 Ci/nunol). The binding affinities of different test 
20 compounds are determined in equilibrium competition binding assays, using 0.1 nM 
'^I-peptide in the presence of twelve different concentrations of each test compound. 

Binding reaction mixtures are incubated for one hour at 30^*0. The reaction is 
stopped by filtration through GF/B filters treated with 0.5% polyethyleneimine, using 
25 a cell harvester. Radioactivity is measured by scintillation counting, and data are 
analyzed by a computerized non-linear regression program. 

Non-specific binding is defmed as the amount of radioactivity remaining after 
incubation of membrane protein in the presence of 100 nM of unlabeled peptide. 
30 Protein concentration is measured by the Bradford method using Bio-Rad Reagent, 
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vnih bovine serum albumin as a standard. It is shown that the polypeptide of SEQ ID 
NO: 2, 8 and 14 respectively have a patohed-like protein activity. 

EXAMPLE 2 

5 Expression of recombinant human Patched-like protein 

The Pichia pastoris expression vector pPICZB (Invitrogen, San Diego, CA) is used 
to produce large quantities of recombinant human Patched-like polypeptides in yeast. 
The human Patched-like protein-encoding DNA sequence is derived from SEQ ID 

10 NO:l, 7 or 13. Before insertion into vector pPICZB, the DNA sequence is modified 
by well known methods in such a way that it contains at its 5*-end an initiation codon 
and at its 3'-end an enterokinase cleavage site, a His6 reporter tag and a termination 
codon. Moreover, at both termini recognition sequences for restriction endonucleases 
are added and after digestion of the multiple cloning site of pPICZ B with the 

15 corresponding restriction enzymes the modified DNA sequence is ligated into 
pPICZB. This expression vector is designed for inducible expression in Pichia 
pastoris, driven by a yeast promoter. The resulting pPICZ/md-His6 vector is used to 
transfomi the yeast 

20 The yeast is cultivated under usual conditions in 5 liter shake flasks and the 
recombinantiy produced protein isolated from the culture by aMnity chromatography 
(Ni-NTA-Resin) in the presence of 8 M urea. The bound polypeptide is eluted with 
bviffer, pH 3.5, and neutralized. Separation of the polypeptide jfrom the His6 reporter 
• tag is accomplished by site-specific proteolysis using enterokinase (Invitrogen, San 

25 Diego, CA) according to manufacturer's instructions. Purified human Patched-like 
protein polypeptide is obtained. 
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EXAMPLES 

Identification of test compounds that bind to human Patched-like protein 
polypeptides 

5 Purified human Patched-like protein polypeptides comprising a giutatfaione-S- 
transferase protein and absorbed onto glutathione-derivatized wells of 96-well 
microtiter plates are contacted with test compounds from a small molecule library at 
pH 7.0 in a physiological buffer solution. Human Patched-like protein polypeptides 
comprise the amino acid sequence shown in SEQ ID NO:2, 8 or 14. The test 
10 compounds comprise a fluorescent tag. The samples are incubated for 5 minutes to 
one hour. Control samples are incubated in the absence of a test compoimd. 

The buffer solution containing the test compounds is washed from the wells. 
Binding of a test compound to a human Patched>like protein polypeptide is detected 
15 by fluorescence measurements of the contents of the wells. A test compound which 
increases the fluorescence in a well by at least 15% relative to fluorescence of a well 
in which a test compoimd is not incubated is identified as a compoimd which binds to 
a human Patched-like protein polypeptide. 

20 EXAMPLE 4 

Identification of a test compound which increases human Paiched-like protein gene 
expression 

• A test compound is administered to a culture of human cells transfected with a 
25 human Patched-like protein expression construct and incubated at 37°C for 10 to 
45 minutes. A culture of the same type of cells which have not been transfected is 
incubated for the same time without the test compound to provide a negative control. 

RNA is isolated fipom the two cultures as described in Chirgwin et aL, Biochem, 18, 
30 5294-99, 1979). Northern blots are prepared usmg 20 to 30 ^g total RNA and 
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hybridized with a ^^P-labeled human Patched-like protein-specific probe at 65"C in 
Express-hyb (CLONTECH). The probe comprises at least 1 1 contiguous nucleotides 
selected from the complement of SEQ ID NO:U 7 or 13. A test compound which 
decreases the human Patched-like protein-specific signal relative to the signal 
5 obtained in the absence of the test compound is identified as an inhibitor of human 
Patched-like protein gene expression. 

EXAMPLES 

Identification of a test compound which increases human Patched-like protein 
10 activity 

A test compound is administered to a culture of hiunan cells co-transfected with a 
Flag-te^ed human Patched-like protein expression construct and a SMO expression 
construct and incubated at 37**C for 10 to 45 minutes. A culture of the same type of 
15 cells which have not been transfected is incubated for the same time without the test 
compound to provide a negative control. Human Patched-like protein activity is 
measured using the method of Carpenter, et al^ PROC. NATL. ACAD. SCL U,S.A, 
95, 13630-34(1998). 

20 Briefly, Patched-SMO complexes are detected by coimmunoprecipitation firom dual- 
transfected cells. Protein A-bound Flag-specific antibodies' are used to immuno- 
precipitate the Patched-SMO complexes. Complexes are then separated on a 6% 
acrylanwde gels, transferred to nitrocellulose, and detected using Flag-specific 
antibodies in conjunction with an enhanced chemiluminescent detection system 

25 (Amersham). 

A test compound which increases the SMO-binding activity of the human Patched- 
like protein relative to the SMO-binding activity in the absence of the test compound 
is identified as an enhancer of human Patched-like protein activity. 

30 
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EXAMPLE 6 

Tissue-specific expression of human Patched-iike protein 

Hie qualitative expression pattern of human Patched-like protein in various tissues is 
5 determined by Reverse Transcription-Polymerase Chain Reaction (RT-PCR). To 
demonstrate that human Patched-like protein is involved in cancer, expression is 
determined in the following tissues: skin, ovary, brain, and cerebellum. Expression 
in the following cancer cell lines also is determined: DU-145 (prostate), NCI-H125 

.i 

Oung), HT-29 (colon), COLO-205 (colon). A-549 (lung), NCI-H460 Oung), HT-116 
10 (colon), DLD-1 (colon), MBA-MD-231 Coreast), LSi74T (colon), ZF-75 0>reast), 
MDA-MN-435 (breast), HT-1080, MCF-7 (breast), and U87. Matched pairs of 
malignant and normal tissue from the same patient also are tested. 

To demonstrate that human Patched-like protein is involved in cardiovascular 
15 disease, expression is determined in the following tissues: muscle, heart, lung, 
placenta, skin, and peripheral blood lymphocj^es. As a final step, the expression of 
human Patched-like protein in cells derived from normal individuals is compared 
with the expression of cells derived from individuals with cardiovascular disorders. 

20 To demonstrate that human Patched-like protein is involved in peripheral or central 
nervous system disorders, the following tissues are screened: fetal and adult brain, 
muscle, heart, lung, kidney, liver, thymus, testis, colon, placenta, trachea, pancreas, 
kidney, gastric mucosa, colon, liver, cerebellum, skin, cortex (Alzheimer's and 
^ normal), hypothalamus, cortex, amygdala, cerebellum, hippocampus, choroid, 

25 plexus, thalamus, and spinal cord. As a final step, the expression of human Patched- 
like protein in cells derived from normal individuals is compared with the expression 
of cells derived from individuals with peripheral or central nervous system disorders. 



30 



Quantitative expression profiling. Quantitative expression profiling is performed by 
the form of quantitative PGR analysis called "kinetic analysis" firstly described in 
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Higuchi etal, BioTechnology JO, 413-17, 1992, and ffiguchi et al, BioTechnology 
11, 1026-30, 1993, The principle is that at any given cycle ^thin the exponential 
phase of PGR, the amount of product is proportional to the initial number of template 
copies. 

5 

If the amplification is performed in the presence of an internally quenched 
fluorescent oligonucleotide (TaqMan probe) complementary to the target sequence, 
the probe is cleaved by the 5-3' endonuclease activity of Taq DNA polymerase and a 
fluorescent dye released in the medium (Holland et aL, Proc. Natl. Acad ScL U.S.A. 
10 88, 7276-80, 1991). Because the fluorescence emission will increase in direct 
proportion to the amount of the specific amplified product, the esqsonential growth 
phase of PGR product can be detected and used to determine the initial template 
concentration (Heid et aL, Genome Res. 6, 986-94, 1996, and Gibson et al. Genome 
Res, 6, 995-1001, 1996). 

15 

The ampUfication of an endogenous control can be performed to standardize the 
amoimt of sample RNA added to a reaction. In this kind of experiment, the control 
of choice is the 18S ribosomal RNA. Because reporter dyes with difTering emission 
spectra are available, the target and the endogenous control can be independently 
20 quantified in the same tube if probes labeled with different dyes are used. 

All "real time PGR" measurements of fluorescence are made in the ABI Prism 7700. 

• RNA extraction and cDNA preparation. The total RNAs used for expression 
25 quantification are listed below along with their suppliers, if commercially available. 
RNAs labeled "from autopsy" were extracted from autoptic tissues with the TRIzol 
reagent (Life Technologies, MD) according to the manu^turer's protocol. 

Fifty iLig of each RNA were treated with DNase I for 1 hour at 37°C in the following 
30 reaction mix: 0.2 U/^il RNase-free DNase I (Roche Diagnostics, Germany); 0.4 U/\il 
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RNase inhibitor (PE Applied Biosystems, CA); 10 mM Tris-HCl pH 7.9; 10 mM 
MgClz; 50 mM NaCl; and 1 mM DTT. 

After incubation, RNA is extracted once with 1 volume of 
5 phenohchlorofomirisoamyl alcohol (24:24:1) and once with chlorofonn, and 
precipitated with 1/10 volume of 3 M NaAcetate, pH 5.2, and 2 volumes of ethanol. 

Fifty fig of each RNA from the autoptic tissues are DNase treated with the DNA-free 
kit pinichased from Ambion (Ambion, TX). After resuspension and spectrophoto- 
10 metric quantification, each sample is reverse transcribed with the TaqMan Reverse 
Transcription Reagents (PE Applied Biosystems, CA) according to the manu- 
facturer's protocol. The final concentration of RNA in the reaction mix is 200 ng/yl. 
Reverse transcription is carried out with 2.5 |iM of random hexamer primers. 

15 TaqMan quantitative analysis. Specific primers and probe are designed according to 

the recommendations of PE Applied Biosystems and are listed below: 

forward primer: 5'-(gene specific sequence)-3* 
reverse primer: 5*-(gene specific sequence)-3' 
20 probe: 5 -(FAM)-(gene specific sequence)-(TAMRA)-3' 
where FAM = 6-carboxy-fluorescein 
and TAMRA = 6-carboxy-tetramethyl-rhodamine. 

The expected length of the PGR product is -(gene specific length)-bp. 

25 

Quantification experiments are performed on 10 ng of reverse transcribed RNA ft^om 
each sample. Each detemunation is done in triplicate. 
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Total cDNA content is normalized with the simultaneous quantification (multiplex 
PGR) of the 18S ribosomal RNA using the Pre-Developed TaqMan Assay Reagents 
(PDAR) Control Kit (PE Applied Biosystems, CA). 

5 The assay reaction mix is as follows: IX final TaqMan Universal PGR Master Mix 
(fix>m 2X stock) (PE Applied Biosystems, GA); IX PDAR control - 18S RNA (j5:om 
20X stock); 300 nM forward primer; 900 nM reverse primer; 200 nM probe; 10 ng 
cDNA; and water to 25 jil. 

10 Each of the following steps are carried out once: pre PGR, 2 minutes at 50°G, and 
10 minutes at 95°C. The following steps are carried out 40 times: denaturation, 15 
seconds at 95**G, annealing/extension, 1 minute at 60'*G. 

The experiment is performed on an ABI Prism 7700 Sequence Detector (PE Applied 
15 Biosystems, GA). At the end of the run, fluorescence data acquired during PGR are 
processed as described in the ABI Prism 7700 user's manual in order to achieve 
better background subtraction as well as signal linearity with the starting target 
quantity. 

20 
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CLAIMS 

1. An isolated polynucleotide encoding a patched-like protein polypeptide and 
being selected fix>m the group consisting of: 

a) a polynucleotide encoding a patched-like protein polypeptide com- 
prising an amino acid sequence selected form the group consisting of: 

amino acid sequences v^ch are at least about 29% identical to the 
amino acid sequence shown iu S£Q ID NO: 2; 

the amino acid sequence shown in SEQ ID NO: 2 

amino acid sequences which are at least about 29% identical to the 
amino acid sequence shown in SEQ ID NO: 8; 

the amino acid sequence shown in SEQ ID NO: 8; 

amino acid sequences which are at least about 29% identical to the 
amino acid sequence shown in SEQ ID NO: 14; and 

the amino acid sequence shown in SEQ ID NO: 14. 

b) a polynucleotide comprising the sequence of SEQ ID NO: 1 , 7 or 13; 

c) a polynucleotide which hybridizes under stringent conditions to a 
polynucleotide specified in (a) and (b); 
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d) a polynucleotide the sequence of which deviates from the poly- 
nucleotide sequences specified in (a) to (c) due to the degeneration of 
the genetic code; and 

5 e) a polynucleotide which represents a fragment, derivative or allelic 

variation of a polynucleotide sequence specified in (a to (d). 

2. An expression vector containing any polynucleotide of claim 1 . 

10 3. A host cell containing the expression vector of claim 2. 

4. A substantially purified patched-like protein polypeptide encoded by a poly- 
nucleotide of claim 1 . 

15 5. A method for producing a patched-like protein polypeptide, wherein the 
method comprises the following steps: 

a) culturing the host cell of claim 3 under conditions suitable for the 
expression of the patched-like protein polypeptide; and 

20 

b) recovering the patched-like protein polypeptide from the host cell 
culture. 

* 6. A method for detection of a polynucleotide encoding a patched-like protein 
25 polypeptide in a biological sample comprising the following steps: 

a) hybridizing any polynucleotide of claim 1 to a nucleic acid material of 
a biological sample, thereby forming a hybridization complex; and 



30 



b) detecting said hybridization complex. 
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7. The method of claim 6, wherein before hybridization, the nucleic acid 
material of the biological sample is amplified. 

5 8. A method for the detection of a polynucleotide of claim 1 or a patched-like 
protein polypeptide of claim 4 comprising the steps of: 

contacting a biological sample with a reagent which specifically interacts with 
the polynucleotide or the patched-like protem polypeptide. 



10 



15 



9. A diagnostic kit for conducting the method of any one of claims 6 to 8. 

10. A method of screening for agents which decrease the activity of a patched- 
like protein, comprising the steps of: 

contacting a test compound with any patched-like protein polypeptide 
encoded by any pol3mucleotide of claiml; 



detecting binding of the test compound to the patched-like protein poly- 
20 peptide, wherein a test compound which binds to the polypeptide is identified 

as a potential therapeutic agent for decreasing the activity of a patched-like 
protein. 

11. A method of screening for agents which regulate the activity of a patched-like 
25 protein, comprising the steps of: 



contacting a test compound with a patched-like protein polypeptide encoded 
by any polynucleotide of claim 1; and 
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detecting a patched-like protein activity of the polypeptide, wherein a test 
compound which increases the patched-like protein activity is identified as a 
potential therapeutic agent for increasing the activity of the patched-like 
protein, and wherein a test compound vMch decreases the patched-like 
protein activity of the polypeptide is identified as a potential therapeutic agent 
for decreasing the activity of the patched-like protein. 

A method of screening for agents which decrease the activity of a patched- 
like protein, comprising the steps of: 

contacting a test compomid with any polynucleotide of claim 1 and detecting 
binding of the test compound to the polynucleotide, wherein a test compound 
which binds to the polynucleotide is identified as a potential therapeutic agent 
for decreasing the activity of patched-like protein. 

A method of reducing the activity of patched-like protein, comprising the 
steps of: 

contacting a cell with a reagent which specifically binds to any 
polynucleotide of claim 1 or any patched-like protein polypeptide of claim 4, 
whereby the activity of patched-like protein is reduced. 

A reagent that modulates the activity of a patched-like protein polypeptide or 
a polynucleotide wherein said reagent is identified by the method of any of 
the claim 10 to 12, 

A pharmaceutical composition, comprising: 

the e3q>ression vector of claim 2 or the reagent of claim 14 and a pharma- 
ceutically acceptable carrier. 
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16. Use of the expression vector of claim 2 or the reagent of claim 14 in the 
preparation of a medicament for modulating the activity of a patched-like 
protein in a disease. 

17. Use of claim 16 >wherein the disease is diabetes, cancer, a cardiovascular 
disease, or a peripheral or central nervous system disorder. 

18. A cDNA encoding a polypeptide comprising the amino acid sequence shown 
inSEQIDNO:2,8of 14. 

19. The cDNA of claim 18 which comprises SEQ IDNO.l, 7 or 13. 

20. The cDNA of claim 18 which consists of SEQ ID NO:l, 7 or 13. 

21. An expression vector comprising a polynucleotide which encodes a poly- 
peptide comprising the amino acid sequence shown in SEQ ID NO:2, 8 or 14. 

22. The expression vector of claim 21 wherein the polynucleotide consists of 
SEQIDNO:l,7orl3. 

23. A host cell comprising an expression vector which encodes a polypeptide 
comprising the amino acid sequence shown in SEQ ID NO:2, 8 or 14. 

24. The host cell of claim 23 wherein the polynucleotide consists of SEQ ID 
NO:l,7orl3. 

25. A purified polypeptide comprising the amino acid sequence shown in SEQ ID 
NO:2, 8 or 14. 
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26. The puxified polypeptide of claim 25 which consists of the amino acid 
sequence shown in SEQ ID N0:2, 8 or 14, 

27. A fusion protein comprising a polypeptide having the amino acid sequence 
5 shown in SEQ ID NO:2, 8 or 1 4. 

28. A method of producing a polypeptide comprising the amino acid sequence 
shown in SEQ ID NO:2, 8 or 14, comprising the steps of: 

10 culturing a host cell comprisii^ an expression vector which encodes the 

polypeptide imder conditions whereby the polypeptide is expressed; and 
isolating the polypeptide. 

29. The method of claim 28 wherein the expression vector comprises SEQ ID 
15 NO:l,7orl3, 

30. A method of detecting a coding sequence for a polypeptide comprising the 
amino acid sequence shown in SEQ ID NO:2, 8 or 14, comprising the steps 
of: 

20 

hybridizing a polynucleotide comprising 1 1 contiguous nucleotides of SEQ 
ID NO:l, 7 or 13 to nucleic acid material of a biological sample, thereby 
forming a hybridization complex; and detecting the hybridization complex. 

25 31. The method of claim 30 further comprising the step of amplifying the nucleic 
acid material before the step of hybridizing. 



32. 



A kit for detecting a coding sequence for a polypeptide comprising the amino 
acid sequence shown in SEQ ID N0:2, 8 or 14, comprising: 
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a polynucleotide comprising 1 1 contiguous nucleotides of SEQ ID NO:l, 7 or 
13; and instructions for the method of claim 30. 

A method of detecting a polypeptide comprising the amino acid sequence 
shown in SEQ ID NO;2, 8 or 14, comprising the steps of: 

contacting a biological sample with a reagent that specifically binds to the 
polypeptide to form a reagent-polypeptide complex; and detecting the 
reagent-polypeptide complex. 

The method of claim 33 wherein the reagent is an antibody. 

A kit for detecting a polypeptide comprising the amino acid sequence shown 
in SEQ ID NO:2, 8 or 14, comprising: 

an antibody which specifically binds to the polypeptide; and instructions for 
the method of claim 33. 

A method of screening for agents which can modulate the activity of a human 
patched-like protein, comprising the steps of: 

contacting a test compound with a polypeptide comprising an amino acid 
sequence selected fi-om the group consisting of: (1) amino acid sequences 
which are at least about 29% identical to the amino acid sequence shown in 
SEQ ID NO:2, 8 or 14 and (2) the amino acid sequence shown in SEQ ID 
NO:2,8or 14; and 

detecting binding of the test compound to the polypeptide, A^erein a test 
compound which binds to the polypeptide is identified as a potential agent for 
regulating activity of the human patched-like protein. 
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The method of claim 36 wherein the step of contacting is in a cell. 
The method of claim 36 wherein the cell is in vitro. 

The method of claim 36 wherein the step of contacting is in a cell-free 
system. 

The method of claim 36 wherein the polypeptide comprises a detectable label. 

The method of claim 36 wherein the test compound comprises a detectable 
label. 

The method of cl^m 36 wherein the test compound displaces a labeled ligand 
which is bound to the polypeptide. 

The method of claim 36 wherein the polypeptide is boimd to a solid support 

The method of claim 36 wherein the test compound is bound to a solid 
support 

A method of screening for agents which modulate an activity of a human 
patched-like protein, comprising the steps of: 

contacting a test compound with a polypeptide comprising an amino acid 
sequence selected from the group consisting of: (1) aniino acid sequences 
which are at least about 29% identical to the amino acid sequence shown in 
SEQ ID NO:2, 8 or 14 and (2) the amino acid sequence shown in SEQ ID 
NO:2, 8 or 14; and 
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detecting an activity of the polypeptide, v^erein a test compound iwhich 
increases tilie activity of the polypq;)tide is identified as a potential agent for 
increasing the activity of the human patched-like protein, and vdierein a test 
compound ^^ch decreases the activity of the polypeptide is identified as a 
5 potential agent for decreasing the activity of the human patched-like protein. 

46. The method of claim 45 wherein the step of contacting is in a cell. 

47. The method of claim 45 v^erein the cell is in vitro. 

10 

48. The method of claim 45 wherein the step of contacting is in a cell-firee 
system. 

49. A method of screening for agents which modulate an activity of a human 
15 patched-like protein, comprising the steps of: 

contacting a test compound with a product encoded by a polynucleotide 
which comprises the nucleotide sequence shown in SEQ ID NO:l, 7 or 13; 
and 

20 

detecting binding of the test compound to the product, wherein a test com- 
pound which binds to the product is identified as a potential agent for 
regulating the activi^ of the human patched-like protein. 

25 50. The method of claim 49 wherein tiie product is a polypeptide. 

5 1 . The method of claim 49 wherein the product is RNA. 



30 



52. 



A method of reducing activity of a human patched-like protein, comprising 
the step of: 
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10 



contacting a cell with a reagent v^ich specifically binds to a product encoded 
by a polynucleotide comprising the nucleotide sequence shown in SEQ ID 
NO:l, 7 or 13, whereby the activity of a human patched-like protein is 
reduced. 

53. The method of claim 52 wherein the product is a polypeptide. 

54. The method of claim 53 wherein the reagent is an antibody. 

55. The method of claim 52 wherein the product is RNA. 

56. The method of claim 55 wherein the reagent is an antisense oligonucleotide. 
1 5 57. The method of claim 56 wherein the reagent is a ribozyme. 

58. The method of claim 52 wherein the cell is in vitro, 

59. The method of claim 52 wherein the cell is in vivo. 

60. A pharmaceutical composition, comprising: 



20 



a reagent which specifically binds to a polypeptide comprising the amino acid 
sequence shown in SEQ ID NO:2, 8 or 14; and a phannaceutically acceptable 
25 carrier. 

61. The pharmaceutical composition of claim 60 wherein the reagent is an 
antibody. 

30 62. A pharmaceutical composition, comprising: 
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a reagent vMch specifically binds to a product of a polynucleotide 
comprising the nucleotide sequence shown in S£Q ID NO:l, 7 or 13; and a 
pharmaceutically acceptable carrier. 

5 

63. The pharmaceutical composition of claim 62 wherein the reagent is a 
ribo2yme. 

64. The pharmaceutical composition of claim 62 v^erein the reagent is an 
10 antisense oligonucleotide. 

65. The pharmaceutical composition of claim 62 wherein the reagent is an 
antibody. 

15 66. A pharmaceutical composition, comprising: 

an expression vector encoding a polypeptide comprising the amino acid 
sequence shown in SEQ ID NO:2, 8 or 14; and a pharmaceutically acceptable 
carrier. 

20 

67. The pharmaceutical composition of claim 66 wherein the expression vector 
comprises SEQ ID NO:l, 7 or 13. 

- 68. A method of treating a patched-like protein dysftoiction related disease, 
25 wherein the disease is selected from diabetes, cancer, a cardiovascular 

disease, or a peripheral or central nervous system disorder comprising the step 
of: 



30 



administering to a patient in need thereof a therapeutically effective dose of a 
reagent that modulates a function of a human patched-like protein, whereby 
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symptoms of the patched-like protein dysfunction related disease are 
ameliorated. 

The method of claim 68 wherein the reagent is identified by the method of 
claim 36. 

The method of claim 68 wherein the reagent is identified by the method of 
claim 45, 

The method of claim 68 wherein the reagent is identified by the method of 
claim 49. 



wo 02/36613 



PCT/EPOl/12778 



-1/25- 



Fig. 1 

atgaaatcacaagccacacaatcactcagtgaaactagcgggactgctaaggt 
cctttcccatttactgagagagccacaggaaccgagaggagaatatcagcatc 
ctcttatcttgagccacactgcacagtcccttctcactccactgatgtcaggt 
cctccagcagccttcagcactttgtgggattggcagagcagaagcagtcaccg 
gtctttgctcacactcacagcttcagggcatgaacacacatcacactctctca 
agaaacctctcaccatgcactggatgataacactgaaacaggattcagattct 
gcagctcggaaatctttcagcatctttaccaattcagtcaatgtcatcactga 
ccatggggttgccaaggctcaaaacctggacatcatcctttactcctttcctc 
caacttcattgtactgtgttacacaaggtcctatatggaaaaagaatccacag 
tggaattggaagtccaggctccctgctcaacctttgccagcagcacaggggaa 
cagagggcattctgttcagaaaaaaatccagctgtggaatgtttttatttcat 
cttcattgggaagaaaggccacaaaacattcagggatgccccttaaaacttgt 
cctttgaagcattatgcttttatcaagcatctgtgctacagctttgaagattt 
ttctcttgaatcatatttagtagaaatcaaagctgtgcataatctaagtttgc 
aaagtcatggaactaaaggagtgtttgagcttctgtccggatggcggagaacc 
aaagagaacttgcccttcaaagacaggatagcagatgcctattctgatgtgat 
ggtcacctataccatgaccagctccctgtacttcatcacttttggcatgggtg 
ccagcccattcacaaacatagaggctgtgaaggtcttctgtcaaaacatgtgt 
gtctctattctgttgaactacttctacattttctccttctttggctcctgtct 
ggtctttgctggccaactagagcaaaaccgctaccacagcatcttttgctgta 
agatcccttctgcagaatacctggatcgcaaacctgtgtggttccagacagtg 
atgagtgatgggcatcaacagacgtcccatcatgagacgaacccctaccagca 
ccacttcattcagcacttcctccgtgaacattataatgaatggattaccaata 
tatatgtgaagccatttgttgtcatcctctatctcatttatgcctccttctcc 
ttcatggggtgcttacagatcagtgacggagccaacatcatcaatctactagc 
cagtgattcgccaagtgtttcctatgccatggttcagcagaaatatttcagca 
actatagccctgtgataggattctacgtctatgagcccctagagtactggaac 
agcagcgtccaggatgacctaagaagactctgtagtggattcactgcagtgtc 
ctgggtggagcagtactaccagttcctgaaagtcagcaacgtcagtgccaata 
acaaaagtgacttcatcagtgtcctgcaaagctcatttttaaaaaagccagaa 
ttccagcattttcgaaatgatatcatcttctccaaggcaggggatgaaagcaa 
tatcattgcttctcgcttgtatctggtggccaggactagcagagacaagcaga 
aagaaatcacagaagtgttggaaaagctgaggcccctatccctctcaaagagc 
atccgattcatcgtgttcaacccctcctttgtcttcatggaccattacagctt 
gtctgtcacagtgcctgttctgattgcaggotttggtgttctcctggtgttaa 
tcctgacttttttcctagtgatccaccctctgggaaacttctggctaattctt 
agcgtcacctcaattgagctgggcgttctgggcttaatgacattatggaacgt 
cgacatggattgcatttctatcttgtgccttatctacaccttgaatttcgcca 
ttgaccactgtgcaccactgcttttcacatttgtattagcaactgagcacacc 
cgaacacaatgtataaaaagctccttgcaagaccatgggacagccattttgca 
aaatgttacttcttttcttattgggttagtcccccttctatttgtgccttcga 
acctgaccttcacactgttcaaatgcttgctgctcactgggggttgcacactt 
ctgcactgttttgttattttacctgtgttcctaacgtttttccccccttccaa 
aaagcaccacaagaaaaagaaacgtgccaagcgaaaggagagagaggaaattg 
aatgcatagaaattcaagagaacccggatcacgtcaccacagtatga 
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Fig . 2 

MKSQATQSLSETSGTAKVLSHLLREPQEPRGEYQHPLILSHTAQSLLTPLMSG 
PPAAFSTLWDWQSRSSHRSLLTLTASGHEHTSHSLKKPLTMHWMITLKQDSDS 
AARKSFSIFTNSVNVITDHGVAKAQNLDIILYSFPPTSLYCVTQGPIWKKNPQ 
WNWKSRLPAQPLPAAQGNRGHSVQKKIQLWNVFISSSLGRKATKHSGMPLKTC 
PLKHYAFIKHLCYSFEDFSLESYLVEIKAVHNLSLQSHGTKGVFELLSGWRRT 
KENLPFKDRIADAYSDVMVTYTMTSSLYFITFGMGASPFTNIEAVKVFCQNMC 
VSILLNYFYIFSFFGSCLVFAGQLEQNRYHSIFCCKIPSAEYLDRKPVWFQTV 
MSDGHQQTSHHETNPYQHHFIQHFLREHYNEWITNIYVKPFVVILYLIYASFS 
FMGCLQISDGANIINLLASDSPSVSYAMVQQKYFSNYSPVIGFYVYEPLEYWN 
SSVQDDLRRLCSGFTAVSWVEQYYQFLKVSNVSANNKSDFISVLQSSFLKKPE 
FQHFRNDIIFSKAGDESNIIASRLYLVARTSRDKQKEITEVLEKLRPLSLSKS 
IRFIVFNPSFVFMDHYSLSVTVPVLIAGFGVLLVLILTFFLVIHPLGNFWLIL 
SVTSIELGVLGLMTLWNVDMDCISILCLIYTLNFAIDHCAPLLFTFVLATEHT 
RTQCIKSSLQDHGTAILQNVTSFLIGLVPLLFVPSNLTFTLFKCLLLTGGCTL 
LHCFVILPVFLTFFPPSKKHHKKKKRAKRKEREEIECIEIQENPDHVTTV 



Fig. 3 

MIRREVFQELKQLDNIIQI^ATTTYDGDTYTYKDNCARWEISIECFENDILISILDAL 
MDDIEAGQLNLTFPFMFNPVTWDAHLFPVFFGGTKLTEDNYVISVPAIQLVYF 
VTADTKRQDAKGAEWEETFLRVVGNAENSGQFKHISVSYFASRTLDHELEKNT 
KTWPYFSSTFLLMGLFSIITCMMGDAVRSKPFLGLMGNVSAIMATLAAFGLA 
MYCGIEFIGINLAAPFLMIGIGTDDTFVMLAGWRRTKAKMPVAERMGLMMSEA 
AVSITITSVTDFISFLIGIISPFRSVRIFCTYSVFAVCFTFLWHITFFAACMA 
I SG YRERKNLH S I FGCRVQPMS VAIKEKRN FL YKAIMAGG I DAN DPDN P I DNK 
DHMLMAFFKDKMAAVINNKWCKAIIILAFASYLVGACYGITQIKEGLERRKLS 
REDSYSVEFFDREDDYYREFPYRMQVIIAGPLNYSDPLVQEQVENLTSTLEHT 
SYVTSRRYTESWLRSFLSFLERNNELLNVTVDDEQTFIDAVKEHWLFPGNPFS 
LDVRFNEDETQIIASRFLIQAVNITDTNHEKEMVRDtiRQICKDSPLNASIFHP 
YFVFFDQFELVRFVSLQAMVIGAIIMMIISFVFIPNILCSLWVAFSVISIELG 
VAGYMALWDVNLDSISMINLIMCIGFSVDFTAHICYTYMSSKKRSPKARVREA 
LHSLGLPIIQGSSSTILGIVALLLAQSYIFLVFFKMVFLVIFFGAMHGLFLLP 
VLLSLFGPGSCLTWTGKDDGSDAEVDDGLDDRQLEKPFSQSYYMQYPSIGING 
P YGSKGFLGAP YKAYGVDEKDLGLGT S GE D S S E S S S SRSQHRQQAAATEEE VV 
VRE S PTRRYDDGWRRS S YQN I YGQGAAQFQAQP DL YGKQVS ATE WRQRLDTHE 
QQQRQRQRRSPFENYRQDVEIDMQKARRNSHGDVIDLHGTPNSSVEERFRRRG 
EPFSAESGDDSSYRHQQIMAMPAAGSAPSAKRYHRRRSSEDSTSRHQRWPANI 
EERRARRA YS PAHNRPE TALTS YAYRS S S HHNL YQPNGKS SKYPPT YQYGDYY 
H 
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Flg. 4 



AGAATTATTGCACAGGGCCGGGCGCGGTGGCTCACGCCTGTAATCCCAGCACT 
TTGGGAGGCCGAGGCGGGTGGATCATGAGGTCAGGAGATCGAGACCATCCTGG 
CTAACAAGGTGAAACCCCGTCTCTACTAAAAATACAAAAAATTAGCCGGGCGC 
GGTGGCGGGCGCCTGTAGTCCCAGCTACTCGGGAGGCTGaGGCAGGAGAATGG 
CGTGAACCCGGGAAGCGGAGCTTGCAGTGAGCCGAGATTGCGCCACTGCAGTC 
CGCAGTCCGACCTGGGCGACAGAGCGAGACTCCGTCTCAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAA 



Fig. 5 

ccatgggaaacaaacagagaagaactctatgatctcttggaaaccctgaggag 
actttctgtcacctccaaggtgaagttcatcgtcttcaatccgtccttgtata 
catggatcgatatgcctcctctctgggagcccccctgcacaactcctgcatca 
gtgcttgttcctgctcttcttctcggcattcctggtggcagattcactgatta 
acgtctggatcactctcacagttgtgtccgtggagttggagtgataggtttca 
tgacattatggaaagtagaactggactgcatttctgtgctatgcttaatttat 
ggaattaattacacaattgacaattgtgctccaatgttatccacatttgttct 
gggcaaggatttcacaagaactaaatgggta2\aaaatgccctggaagtgcatg 
gggtagctattttacag'agttacctctgctatatgttggtctgattcctcttg 
cagctgtgccttcaaatctgacctgtacactgttcaggtgcttgtttttaata 
gcattgtcaccttctttcactgcttgccattttacctgtgatactgactttcc 
tgccaccctctaagatu^aaaaggaaagagaagaaaaatcctgagaaccgggag 
gaaattgagtgtgtagaaatggtagatatcgatagtacccgtgtggttgacca 
aattacaacaggtgatatgtctgcttggatatttcaccttaggtttatcagaa 
caagagatttgttatgaaacattaattccaaggtcttccctttaaagattgaa 
cggttggcaaaaaaaaaaaaatggggtttttggggggaaaggttaagggggaa 
ggtcgccttgaagggaagggcctag 
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Pig. 6 

GACTGATCGACTTCAGACATCATGGAAACTCGCACTGGATTCCATTTCTTTGC 
TATGCTTTATTTATGGGATTCACTACACAATTGACCACTGTGCTCCACTTTCA 
TCCACATTTGTTCTAGGCAAGGATTTTACAAGAACTAAATGGGTTTAAAATCC 
CCTGGAAGTGCATGGGGTAGCTATTTTACAGAGTTACCTCTGTTATATTGTTG 
GTCTATTTCCTCTTGCAGCTGTCCCTTCAAATCTGACCTGTACACTGTTCAGG 
TGCTTGTTTTTAATAGCATTTGTCACCTTCTTTCACTGCTTTGCCATTTTACC 
TGTGATACTTACTTTCCTGCCACCCTCC 
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Fig. 9 

atgctcaatgaagaaaaagtggatttttccattgctggtcatggattatatgg 

gacttttgaaatgttatcctcctggaggaaaactagagaagaccaacatgtta 

aagagagaactgcagcagtctatgcagactccatgctctccttttctctcacc 

actgccatgtacctggtcacctttggcataggggccagccctttcacgaacat 

tgaggcagccaggattttctgctgcaattcctgtattgcaatcttcttcaact 

acctctatgtactctcgttttatggttccagcctagtgttcactggctacata 

gaaaacaattaccagcatagtatcttctgtagaaaagtcccaaagcctgaggc 

attgcaggagaagccggcatggtacaggtttctcctgacggccagattcagtg 

aggacacagctgaaggcgaggaagcgaacacttacgagagtcacctattggta 

tgtttcctcaaacgctattactgtgactggataaccaacacctatgtcaagcc 

ttttgtagttctcttttaccttatttatatttcctttgccttaatgggctatc 

tgcaggtcagtgaagggtcagaccttagtaacattgtagcaaccgcgacacaa 

accattgagtacactactgcccagcaaaagtacttcagcaactacagtcctgt 

gattgggttttacatatatgagtctatagaatactggaacactagtgtccaag 

aagatgttctagaatacaccaaggggtttgtgcggatatcctggtttgagagc 

tatttaaattaccttcggaaactcaatgtatccactggcttgcctaagaaaaa 

tttcacagacatgttgaggaattcctttctgaaagcccctcaattttcacatt 

ttcaagaggacatc.atcttctctaaaaaatacaatgatgaggtcgatgtagtg 

gcctccagaatgtttttggtggccaagaccatggaaacaaacagagaagaact 

ctatgatctcttggaaaccctgaggagactttctgtcacctccaaggtgaagt 

tcatcgtcttcaatccgtcctttgtatacatggatcgatatgcctcctctctg 

ggagcccccctgcacaactcctgcatcagtgctttgttcctgctcttcttctc 

ggcattcctggtggcagattcactgattaacgtcggatcactctcacagttgt 

gtccgtggagtttggagtgataggtttcatgacattatggaaagtagaactgg 

actgcatttctgtgctatgcttaatttatggaattaattacacaattgacaat 

tgtgctccaatgttatccacatttgttctgggcaaggatttcacaagaactaa 

atgggtaaaaaatgccctggaagtgcatggggtagctattttacagagttacc 

tctgctatattgttggtctgattcctcttgcagctgtgccttcaaatctgacc 

tgtacactgttcaggtgcttgtttttaatagcatttgtcaccttctttcactg 

ctttgccattttacctgtgatactgactttcctgccaccctctaagaaaaaaa 

ggaaagagaagaaaaatcctgagaaccgggaggaaattgagtgtgtagaaatg 

gtagatatcgatagtacccgtgtggttgaccaaattacaacagtgtga 



wo 02/36613 PCT/EPOl/12778 

-11/25- 



Fig. 10 

MLNEEKVDFSIAGHGLYGTFEMLSSWRKTREDQHVKERTAAVYADSMLSFSLT 
TAMYLVTFGIGASPFTNIEAAJIIFCCNSCIAIFFNYLYVLSFYGSSLVFTGYI 
ENNYQHSIFCRKVPKPEALQEKPAWYRFLLTARFSEDTAEGEEANTYESHLLV 
CFLKRYYCDWITNTYVKPFWLFYLIYISFALMGYLQVSEGSDLSNIVATATQ 
TIEYTTAQQKYFSNYSPVIGFYIYESIEYWNTSVQEDVLEYTKGFVRISWFES 
YLNYLRKLNVSTGLPKKNFTDMLRNSFLKAPQFSHFQEDI I FSKKYNDEVDW 
ASRMFLVAKTMETNREELYDLLETLRRLSVTSKVKFIVFNPSFVYMDRYASSL 
GAPLHNSCISALFLLFFSAFLVADSLINVWITLTVVSVEFGVIGFMTLWKVEL 
DC I S VLCL I YG IN YT I DNCAPMLS T FVLGKDFTRTKW VKN ALE VHGVAI LQS Y 
LCYIVGLIPLAAVPSNLTCTLFRCLFLIAFVTFFHCFAILPVILTFLPPSKKK 
R.KEKKN PENREE I EC VEMVD X DS TR VVDQI T T V 



Fig. 11 

CTCCTATTCTTGATTAATGGAATCGACTACACAACTGACAACTCTGCTCCACT 
GTTATCCACATTTCTTCTAGGCAAGGATTTCACCAGAACTAAATGGGTTAAAA 
ATCCCCTGGAAGTGCATGGGGTAGCTATTTTACAGAGTTACCTCTGTTATATT 
GTTGGTCTATTTCCTCTTGCAGCTGTCCCTTCAAATCTGACCTGTACACTGTT 
CAGGTGCTTGTTTTTAATAGCATTTGTCACCTTCTTTCACTGCTTTGCCATTT 
TACCTGTGATACTTACTTTCCTCCCACCCTC 



Fig. 12 

GCTTAATTTATGGAATTAACTACACAATTGACAACTCTGCTCCATTGTCTTCC 
AAATTTGTTCCAGGCAAGGATTTTACAAGAACTAAATGGGTTAAAAATGCCCT 
GGAAGTGCATGGGGTAGCTATTTTACAGAGTTACCTCTGTTATATTGTTGGTC 
TATTTCTTCTTGCAGCTGTGCCTTCAAATCTGACCTGTACACTGTTCAGGTGC 
TTGTTTTTAATAGCATTTGTCACCTTCTTTCACTGCTTTGCCATTTTACCTGT 
GATACTTACTTTCCTGCCACCCTCG 
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Pig. 15 

atgccgtgggtggagcccaagcccaggccggggccggagcagaagccca 
agctcaccaaaccggactctgccaccgggccgcagtggtaccaggaatc 
tcaggaatcggagtcggaaggcaagcagccacccccgggacccctggca 
cccccgaaatcccccgaaccctcaggacccctggcgtcggagcaggatg 
cacccctgccagagggggacgatgcacccccccggccgtcgatgctgga 
cgatgcaccccgcctgccgctggagctggacgatgcacccctgccggag 
sgsaggaaacccccgaacccacggccatctgcaggcaccggcaccgctgtc 
#caccgaGtgcctagaggggctgctgtcccgcaccttccigtggctggg 
gtggcaggtgggcgcgcacccctggatcttcctgctggcgcccttgatg 
ctgacagccgcgctgggcaccggcttcctgtacctacccaaggacgaag 
aggaagacctagaggagcattacacccctgtggggagcccggccaaggc 
ggagcggcgcttcgtgcagggccatttcaccaccaacgactcctaccgc 
ttctccgcctccaggaggagcaccgaagccaatttcgtctcgcttctgg 
tggtctcctacagcgactcactgctggacccagctacctttgcagaagt 
cagcaaactggacggcgcggtgcaggatctgcgcgtggcgcgggaaaag 
ggaagccagatccagtaccagcaggtgtgcgcgaggtacagggcgctct 
gcgtgccccccaacccgatcctgtacgcctggcaggtgaacaaaacgct 
caacctgagcagcatctccttccccgcctacaaccacggcaggcatccc 
ctctacctgaccggcttcttcggaggatacatcttggggggcagcctag 
gaatgggccagttactcctgcgggccaaagccatgcggctgctgtacta 
cctgaagaccgaggaccctgagtacgacgtgcagagcaagcagtggctc 
acccatttgctcgatcaat'ttaccaacattaagaacatcttggccttga 
aaaaaattgaggtacctggtggtgtgggtttacagggaggccaggagaa 
ggtagtccactttacatcgctttccagacaactggaatttgaggcaact 
tctgtgactgtgatccctgtgtttcacctggcatacattctcatcattc 
tgtttgcagtcacatcatgctttagcttctctatttctgggggggaaat 
ggttgttggaattttgatggggattgtgttgaatctgcagattgttttg 
agtaggactggcattttaaaaatattgagtctgccaacccaggaactaa 
ggatctttccatttatccaggtctttttaagtttcttttaccaatgttt 
gctggttttcgatgaacatggaactgatatccatccaataagtttgttt 
tttagagactattttggcccctttctcacaaggagtgagtccaagtatt 
ttgtagtctttatatatgttttgtacatcataagcagtatatatgggtg 
tttccatgtgcaggaaggtttagaccttcgaaatctggcaagtgacgat 
tcctacatcacaccatattttaaGgtagaggagaattatttttcagatt 
atggtcccagggttatggttattgttactaaaaaagttgactactggga 
taaagatgttaggcaaaaactggaaaactgtactaaaatttttgaaaaa 
aatgtctatgtagataaaaatcttacagagttttggttagatgcatatg 
tgcaatatttaaaaggattcatgaacaatattgtatgggagaaactgag 
ctcatgcaactatgctatcaatcagacttggctggtgaaagccaatgca 
tctatccccttgtatgggccactgaacaataaaatgaggaaaggtccag 
gaggaattgtacatactaggatcttggtggaaaggctcacctgcctgct 
gacatcagttctggcagtgaacctgaaagttgctctgtggctcagcatt 
agcccccctcagctgaggcccagctcagaactgctcacacaaggaccca 
gagggacacttgcccatatctcacagctcaagagcctgagcttccctga 
aagttttgccaacttctgtctcacagcagattccaaggaggcccggtct 
cagc-tcctgctgccatcaggtaactgtcccatctatgctgaaacgtgtt 
gggaaacaaagtgcccccctgattcttcgatatgggctctccagcctcc 
atcccacagcagatcccaagggggtccaattccagctctggcctctctt 
gtt 
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Fig. 16 

MPWVEPKPRPGPEQKPKLTKPDSATGPQWYQESQESESEGKQPPPGPLA 

PPKSPEPSGPL ASEQDAPLPEGDDAPPRPSMLDDAPRLPLELDDAPLP 

EEETPEPTAICKHRHRCHTDCLEGLLSRTFQWLGWQVGAHPWIFLLAPL 

MLTAALGTGFLYLPKDEEEDLEEHYTPVGSPAKAERRFVQGHFTTNDSY . 

RFSASRRSTEANFVSLLWSYSDSLLDPATFAEVSKLDGAVQDLRVARE 

KGSQIQYQQVCARYRALCVPPNPILYAWQVN.KTLNLSSISFPAYNHGRH 

PLYLTGFFGGYILGGSLGMGQLLLRAKAMRLLYYLKTEDPEYDVQSKQW 

LTHLLDQFTNIKNILAI.KKIEVPGGVGLQGGQEKVVHFTSLSRQLEFEA 

TSVTVIPVFHLAYILIILFAVTSCFRFDCIRNKMCVAAFGVISAFLAVV 

SGFGLLLHIGVPFVIIVANSPFLILGVGVDDMFIMISAWHKTNLAGDIR 

ERMSNVYSKAAVSITITTITNILALYTGIMSSFSIYGCFHVQEGLDLRN 

LASDDSYITPYFNVEENYFSDYGPRVMVIVTKKVDYWDKDVRQKLENCT 

KIFEKNVYVDKNLTEFWLDAYVQYLKGFMNNIVWEKLSSCNYAINQTWL 

VKANASIPLYGPLNNKMRKGPGGIVHTRILVERLTCLLTSVLAVNLKVA 

LWLSISPPQLRPSSELLTQGPRGTLAHISQLKSLSFPESFANFCLTADS 

KEARSQLLLPSGNCPIYAETCWETKCPSDSSIWALQPPSHSRSQGGPIP 

AL 

Fig. 17 

MAWDCVERRAASLFRQLGFLICDHPLPFFVFPLLFTAAMGVGLLHLNPL 
SDAVYLFTPLGAQSKMERMSIHEKWPLTDNNYIPGRAVTQSREIQVTAL 
ARNDSNILDPKFANAVYQLDKYIQTRVRVLHNGHYYSYKNLCLQYKNGG 
CPSNKHVHILSDLHNHGFNITYPYFRFGSEGGYIGSSLGGVTVMKGENE 
TDILASAKAWFMIYHLKFHPEEMSYISGEWELELGRMLTQYPEDPYISI 
TYFHSQTLADELKRNADTLIPRFIISITLLIVFSTLCSLSFIDGSFSID 
WVLSKPILSILGVVSAGIAILTGVGFLSLMGMPYNDIVGVMPFLVLAVG 
VDNMFLMVAAVRRTSRTHTVHERMGECLADAAVSILITSSTDVLSFGVG 
AITTIPAVQIFCVYTGVAIFFAFIYQITFFAACLALAMKHEASGRNSLF 
LIEAVSAEKKTSLSTFQRLFNLGSVPDHSASHDVKQPLTSRFFGEWYAP 
VLMHPWRGIAMVWFVIYLLGASYGCSRIKEGLEPVNLLVEDSYAIPHY 

RLLEKY FWKYGQQVQI VINN AP DLRN HT S RDRVHAM VL D FAT S KHA I GM 
ESVQFWLFEMERYYQKELEVQIIDSSFYGLLHHFLASKTNNPLAEDIYW 
GPMPDDDNGTMVKSFRFILGMKDLVTTMDQTDATMSFREV?iARWPEFlSlV 

TTFMPIWMFTDQYI III PNTVQNI I lALLVMI VI AVLFI PQPMCSLWyA 
LACASIDFGVIGYMTLV5GVNLDAISMITIIMSIGFSVDYSAHIAYGYVV 
SREDTAAGRVKEALSALGWPLSQGAMSTIIAVSVLADIPAYMIVTFFKT 
WLSISLGLLHGLVFLPVLLSIFVRGCCIIPSSPHGHPSAQKIEKQIRI 
AAISSSPLDLRTVAPLRASSPISFPHRLEYTDESPTVHNRSKNSIKSE_ 

HLD 
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Pig. 18 

GCTCGACTTTGGCCTGCAGGAGTAAGTGGCCCATTCCTAGGCTGTCCCC 
AAAGATGTGTCCTCTGAAGAAGCTGGTCAGGTAGAGGGGGTGTCCACTA 
TGGTTATAGTTGGGGAAGGAGATGCTGCCCAGGTCGAGCGTTTTGTCCA 
CCTGCCAGGTGTACAGGAGTGGGTTGGGGGCACCACGCAGAGCATCTTG 
TACCTCGCGCACACCTGCTGGTACTGGAGCTGGCTTGCGTTTCCCTGTG 
CCACACGCAGATCCTGCACTGTACTGTCCAGTCAACTGACTTCAGCAAA 
GAT.GTCTGGGTTCAGCAGCGAGTTGCTGTGTGAGGCCACCAGAATGGAG 
GTGATATCGGCCTCAGTGCTCATCCTGGAGGTGGAGAAGTGGTCAGAGT 
CCTCTGTGGTGAAATGGCTCTACACCAAAGTGGGAGACATTCAGAATCG 
AGGGTCGA 



Fig. 19 

GATCCCCCTGTTTCACTTGGCATACGTTTTAATCCTACTCTTTGCTGTT 
GTATCATGCTCCAGGTTGGACTGTATAAGAAACAAGATGTGTGTTGCAG 
TCTTTGGAGTGTTTTCTGTTGCCATGTCAGTGGTGAGTGGTTTTGGCCT 
GATGCTGCACCTTGGGGTCCCATTTGTGATTATAGTTGCAAATTCACCA 
TTTCTTATTCTTGGTGAGTAAAAAAAATTACGAGGCTGTGCT 



Pig. 20 



TTTTATGGAATCAAGATTGACTTTCCAGAATGCCATGAAACCCGTTACC 
CCTACAATCACAGAACCAATAGCAAAAGTCACCCACAAGGAACACAATG 
GATAAGGGATTAACAATAAGGAAACAATGAACATAGCTGCTGATGCAAC 
CAATACATTTCTAACAGTGTCTTCTAATATTGCAGCATACTGATCAAAA 
TATATAAATGCCTGGTTATACACCATTAGGGGAATTTGACAGTCTTCAG 
CTATGCGTCGTAATTAGAATAACAATATTTTCTTTTTGGCTGAGGAAGA 
AACATCTGTTGTCTGAATGAAGCCCCGGGAAGAAATGATTTCATTTGAT 
GAAGAAATATTAATATCATGCTGAAAATTTGGAAAATTGCTTAAAAAAT 
CAGGAATATTGTTCATAAAAGTATTCTTCTCATTAGGATCTTGGCTGTT 
ACCTTTTAAATATTGCACATATGCATCTAACCAAAACTCTGTAAGATTT 
TTATCTACATAGACATTTTTTTCAAAAATTTTAGTACAGTTTTGCAGTT 
TTTGCCTAACATCTTTATCCCAGTAGTCAACTTTTTTTAGTAACAATAA 
CCATAACCCTGGGCCATAATCTGAAAAATA 
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SEQDSKCE IiISTING 



<no> 

<120> 

<130> 

<150> 
<151> 

<150> 
<151> 

<150> 
<151> 

<160> 

<170> 

<210> 
<211> 
<212> 
<213> 

<400> 



Bayer AGr 

BEGUIATION OF HUMAN PATCU£D-I«JKE PROTEIN 

I1XO204 Foreign Coun-brles 

US 60/245,565 
2000-11-06 

US 60/245,564 
2000-11-06 

US 60/245,572 
2000-11-06 



Pa'texi'tln version 3.1 
1 

2355 
DNA 

Homo sapiens 



at:gccg1::ggg tggagcccaa gcccaggccg gggccggagc agaagcccaa gctcaccaaa 



60 



ccggact:ctg ccaccgggcc gcagbggt:ac caggeuitctc aggaalrcgga gticggaagrgc 



120 



aagcagccac ccccgggacc ccliggcaGcc ccgaaa1:ccc ccgaaoco-to aggacccctg 



180 



gcgbcggagc aggatgoaoc cctgccagag ggggacgatg cacccccocg gccgtcgatg 



240 
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ctiggaoga-tg 


caccccgcct 


gccgctggag 


o1:ggacgatg 


oacocctgco 


ggaggaggaa 


300 


acccccgaao 


coacggocat 


etgoaggcac 


cggcaccgct 


gtcacaccga 


otgoci».gag 


360 


gggctgctgt: 


cccgcaoctib 


ccagtiggctg 


gggtggcagg 


-tgggcgcgoa 


coootggatc 


420 


'bteatg-ctgg 


ogccct:t:ga1: 


gotgacagcc 


gcgcbgggoa 


ccggcttcct 


gtaccteocc 


480 


aaggacgaag 


aggaagaocb 


agaggagoat 


t:acacccc^ 


'tggggagcoo 


ggccaaggcg 


540 


gagoggcgot: 


Ircgfegcaggg 


Gcat:1:'tcacc 


accaacgact 


cc-taccgcbt 


otcegcctcc 


600 


aggaggagcsa 


ccgaagccaa 


tttcgtctcg 


cttctggtgg 


tctcctacag 


cgactcactg 


660 


ct:ggacccag 


ctacctttgc 


agaag^cagc 


aaactggacg 


gcgcgg^gca 


ggatctgcgc 


720 


gtggcgcggg 


aaaagggaag 


ccagatccag 


taccagcagg 


tgbgcgcgag 


gtaoagggcg 


780 


cte^cgtgc 


cccccaa cca 


gatcotgtae 


gcetggcagg 


tgaacaaaac 


guUcaac;C!i:g 


640 


agcagca-tcb 


cct:teccGgc 


ctacaaccac 


ggcaggcatc 


ccctctiacct 


gaccggcttc 


900 


-btcggaggab 


acatctbggg 


gggcagccta 


ggaatgggcc 


agttackcct 


gcgggccaaa 


960 


gcca^cggc 


tgctgtacta 


cctgaagacc 


gaggaccctig 


agl:acgacgt 


gcagagcaag 


1020 


cag1:ggctca 


cccatittigct 


cgat:caat:tt: 


accaaca1:t:a 


agaacatclit 


ggGCtt:gaaa 


1080 


aaaat:t:gagg 


tacctggtgg 


tgtgggttta 


cagggaggcc 


aggagaaggt 


agtccaefctt 


1140 


acatcgcttt 


ccagacaacb 


ggaa-b^-bgag 


gcaacttctg 


tgactgtgat 


ccctgtgttt 


1200 


cacctiggcat: 


acat^tictcat: 


cattctgttt 


gcagt:cacat 


catgctttag 


cttetctatt 


1260 


tetggggggg 


aaa1:ggt;tgt: 


tggaattittg 


afcggggattg 


liglitgaaticl: 


gcaga^tigtt 


1320 


ttgag1:agga 


ct^gcat>1:t:-b 


aaaaai:aiitg 


aglictgccaa 


cccaggaacb 


aaggaticttt: 


1380 


cca^ti'batDcc 


aggtof^titbli 


aagtttcttt 


tiaccaatig^t 


tgctggtttt 


cgatgaacat: 


1440 


ggaac-bgatia 


teca-tccaa'b 


aagtttgttt 


-bt;tagagao1: 


a^t^-tggccc 


c^t^tolicaca 


1500 


aggag'bgag'b 


ocaagtat:^t; 


tgtagtcttt 


atatatgttt 


tgiiacaticat. 


aagcagt:a1^ 


1560 


tatgggrtgtt 


-tcca-tgtgca 


ggaaggtl:^ 


gacc^tcgaa 


at:ctggcaag 


t:gacgat:-t:cc 


1620 


taca-tcacac 


catattttaa 


cg^gaggag 


aattattttt 


cagattatgg 


tcccagggtt 


1680 


atggttattg 


ttactaaaaa 


agttgactac 


i^gggat.aaag 


a-tg t.'tagg ca 


aaaact^ggaa 


1740 


aactgtacta 


aaat.^t:t:iiga 


aaaaaa'tgt^c 


tiat-g-baga^ 


aaaat:c^t:ac 


agagt^t.^gg 


1800 


t-taga^cat: 


a-bg'hgoaatia 


ttiteaaagga 


tit:cat:gaaca 


atattgtatg 


ggagaaact^g 


1860 


agcbca^ca 


aci:atgc^at 


caabcagacl^ 


tggotgg^a 


aagccaatigc 




1920 


ttgtatgggc 


cactgaacaa 


taaaatgagg 


aaaggt^ccag 


gaggaat:tgt 


acatiactagg 


1980 


at:ct:txrgtgg 


aaaggctusac 


cbgcctgctg 


acatcagt:t;c 


tggcagtgaa 


cc^gaaagtt 


2040 
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gotctg^go 'toagca'tbag cccocoteag ctigaggcoca gclicagaacb go-toaoacaa 2100 

ggacccagag ggacaettgc ccata'tc'bca cagol^caaga gootgagci:b coobgaaagt 2160 

tttgccaact tctgtctcac agcagattcc aaggaggccc ggtctoagct cctgctgcca 2220 

i:c3aggtaact gt:ccc3at:c1:a tgctgaaacg tgbtgggaaa oaaagtgccc ccctgattct 2280 

-bcgatatggg ctetceagcc -kccat^cccac agcagabccc aagggggi:cc aattccagct 2340 

ctggco'bobo ttgtt 2355 

<210> 2 

<211> 785 

<212> ERT 

<213> Homo sapiens 

<400> 2 

Met Pro Trp Val Glu Pro Lys Pro Arg Pro Gly Pro Glu Gin Iiys Pro 
15 10 15 

Iiys Zieu Thr Lys Pro Asp Ser Ala Thr Gly Pro Gin Trp Tyr Gin Glu 
20 25 30 

Ser Gin Glu Ser Glu Ser Glu Gly Lys Gin Pro Pro Pro Gly Pro Leu 
35 40 45 

Ala Pro Pro Lys Ser Pro Glu Pro Ser Gly Pro Leu Ala Ser Glu Gin 
50 55 60 

Asp Ala Pro Leu Pro Glu Gly Asp Asp Ala Pro Pro Arg Pro Ser Met 
65 70 75 80 

Leu Asp Asp Ala Pro Arg Leu Pro Leu Glu Leu Asp Asp Ala Pro Leu 
85 90 95 

Pro Glu Glu Glu Thr Pro Glu Pro Thr Ala lie Cys Arg His Arg His 
100 105 110 

Arg Cys His Thr Asp Cys Leu Glu Gly Leu Leu Ser Arg Thr Phe Gin 
115 120 125 



Trp Leu Gly Trp Gin Val Gly Ala His Pro Trp lie Phe Leu Leu Ala 
130 135 140 
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Pro lieu Ksb lieu Thr Ala Ala Leu Gay Thr 61y Phe I<eu Tyx I<eu Pro 
145 150 155 160 



l«ys Asp Glu Glu Glu Asp lieu Glu Glu His Tyr Thr Pro Val Gly Ser 
165 170 175 



Pro Ala Lys Ala Glu Arg Arg Phe Val Gin Gly His Phe Thr Thr Asn 
180 185 190 



Asp Ser Tyr Arg Phe Ser Ala Ser Arg Arg Ser Thr Glu Ala Asn Phe 
195 200 205 

Val Ser Leu Leu Val Val Ser Tyr Ser Asp Ser Leu lieu Asp Pro Ala 
210 215 220 



Thr Phe Ala Glu Val Ser Lys Leu Asp Gly Ala Val Gin Asp Leu Arg 
225 230 235 240 

Val Ala Arg Glu Lys Gly Ser Gin lie Gin Tyr Gin Gin Val Cys Ala 
245 250 255 



Arg Tyr Arg Ala Leu Cys Val Pro Pro Asn Pro lie Leu Tyr Ala Trp 
260 265 270 



Gin Vaa Asn Lys Thr Leu Asn Leu Ser Ser Xle Ser Phe Pro Ala Tyr 
275 280 285 

Asn His Gly Arg His Pro Leu Tyr Leu Thr Gly Phe Phe Gly Gly Tyr 
290 295 300 



He Leu Gly Gly Ser Leu Gly Met: Gly Gin Leu Leu Leu Arg Ala Lys 
305 310 315 320 



Ala Met Arg Leu Leu Tyr Tyr Leu Lys Thr Glu Asp Pro Glu Tyr Asp 
325 330 335 

Val Gin Ser Lys Gin Trp Leu Thr His Leu Leu Asp Gin Phe Thr Asn 
340 345 350 

He Lys Asn He Leu Ala Leu Lys Lys He Glu Val Pro Gly Gly Val 
355 360 365 



Gly Leu Gin Gly Gly Gin Glu Lys Val Val His Phe Thr Ser Leu Ser 
370 375 380 
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Arg Gin lieu Glu Phe Glu Ala Thr Ser Val Thr VeJ. lie Pro Val Phe 
385 390 395 400 



His Zjeu Ala Tyz: Zle lieu lie lie lieu Phe Ala Val Thr Ser Cys Phe 
405 410 415 



Arg Phe Asp Cys Zle Arg Asn Lys Met Cys Val Ala Ala Phe * Gly Val 
420 425 430 



lie Ser Ala Phe Leu Ala Val Val Ser Gly Phe Gly I.eu lieu I.eu His 
435 440 445 



lie Gly Val Pro Phe Val lie lie Val Ala Asn Ser Pro Phe I.eu lie 
450 455 460 



lieu Gly Val Gly Val Asp Asp Met Phe lie Met He Ser Ala Trp His 
465 470 475 480 



I«ys Thr Asn lieu Ala Gly Asp Zle Arg Glu Arg Met Ser Asn Val Tyr 
485 490 495 



Ser Iiys Ala Ala Val Ser Zle !i?hr Zle Thr Thr Zle Thr Asn Zle Leu 
500 505 510 



Ala Leu a?yr Thr Gly lie Miet Ser Ser Phe Ser Zle Tyr Gly Cys Phe 
515 520 525 



His Val Gin Glu Gly Leu Asp Leu Arg Asn Leu Ala Ser Asp Asp Ser 
530 535 540 



Tyr Zle Thr Pro Tyr Phe Asn Val Glu Glu Asn Tyr Phe Ser Asp Tyr 
545 550 555 560 



Gly Pro Arg Val Met Val Zle Val Thr Lys Lys Val Asp Tyr Trp Asp 
565 570 575 



Lys Asp Val Arg Gin Lys Leu Glu Asn Cys Thr Lys Zle Phe Glu Lys 
580 585 590 



Asn Val Tyr Val Asp Lys Asn Leu Thr Glu Phe Trp Leu Asp Ala Tyr 
595 600 605 



Val Gin Tyr Leu Lys Gly Phe Met Asn Asn Zle Val Trp Glu Lys Leu 
610 615 620 
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Ser Ser Cys Asn Tyx Ala lie Asn Gin Thr Tzp Xieu Val liys Ala Asn 
625 630 635 640 



Ala Ser Xle Pro lieu Tyr Gly Pro Leu Asn Asn Lys Met: Arg Lys Gly 
645 650 655 



Pro Gly Gly lie Val His Thr Arg Xle Leu Val Glu Arg Leu Thr Cys 
660 665 670 



Leu Leu Thr Ser Val Leu Ala Val Asn Leu Lys Val TCLa Leu Trp Leu 
675 680 685 



Ser lie Ser Pro Pro Gin Leu Arg Pro Ser Ser Glu Leu Leu Thr Gin 
69G 695 700 



Gly Pro Arg Gly Thr Leu Ala His lie Ser Gin Leu Lys Ser Leu Ser 
705 710 715 720 



Phe Pro Glu Ser Phe Ala Asn Phe Cys Leu Thr Ala Asp Ser Lys Glu 
725 730 735 



Ala Arg Ser Gin Leu Leu Leu Pro Ser Gly Asn Cys Pro Xle Tyr Ala 
740 745 750 



Glu Thr Cys Trp Glu Thr Lys Cys Pro Ser Asp Ser Ser lie Trp Ala 
755 760 765 



Leu Gin Pro Pro Ser His Ser Arg Ser Gin Gly Gly Pro Xle Pro Ala 
770 775 780 



Leu 
785 



<210> 3 

<211> 933 

<212> PRT 

<213> Caenorhatxli tis elegans 



wo 02/36613 



-7- 



PCT/EPOl/12778 



<400> 3 

Mat Ala *rrp Asp Cys Val 61u Arg Arg Ala Ala Ser Leu Phe Arg Gin 
15 10 15 



Leu 61y Phe Leu lie Cys Asp His Pco Leu Pro Phe Phe Val Phe Pro 
20 25 30 



Leu Leu Phe Thr Ala Ala Met Gly Val Gly Leu Leu His Leu Asn Pro 
35 40 45 



Leu Ser Asp Ala Val Tyr Leu Phe Thr Pro Leu Gly Ala Gin Ser Lys 
50 55 60 



Met Glu Arg Met Ser Xle His Glu Lys Txp Pro Leu Thr Asp Asn Asn 
65 70 75 * 80 



Tyr lie Pro Gly Arg Ala Val Thr Gin Ser Arg Glu Xle Gin Val Thr 
85 90 95 



Ala Leu Ala Arg Asn Asp Ser Asn Xle Leu Asp Pro Lys Phe Ala Asn 
100 105 110 



Ala Val Tyr Gin Leu Asp Lys Tyr Xle Gin Thr Arg Val Arg Val I«u 
115 120 125 



His Asn Gly His Tyr Tyr Ser Tyr Lys Asn Leu Cys Leu Gin Tyr Lys 
130 135 140 



Asn Gly Gly Cys Pro Ser Asn Lys His Val His lie Leu Ser Asp Leu 
145 150 155 160 



His Asn His Gly Phe Asn Xle Thr Tyr Pro Tyr Phe Arg Phe Gly Ser 
165 170 175 



Glu Gly Gly Tyr Xle Gly Ser Ser Leu Gly Gly Val Thr Val Met Lys 
180 185 190 



Gly Glu Asn Glu Thr Asp Xle Leu Ala Ser Ala Lys Ala Trp Phe Met 
195 200 205 



Xle Tyr His Leu Lys Phe His Pro Glu Glu Met Ser Tyr lie Ser Gly 
210 215 220 



Glu Trp Glu Leu Glu Leu Gly Arg Met Leu Thr Gin Tyr Pro Glu Asp 
225 230 235 240 
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Pro Tyr lie Ser lie Thr Tyr Phe His Ser Gin Thr Iiau Ala Asp Glu 
245 250 255 



I(eu Iiys Arcf Asn Ala Asp Thr 3Leu lie Pro Arg Phe lie lie Ser lie 
260 265 270 



Thx I«eu lieu lie Val Phe Ser Thr I«eu Cys Ser Leu Ser Phe lie Asp 
275 280 285 



Gly Ser Phe Ser lie Asp Trp Val Leu Ser Lys Pro He Leu Ser lie 
290 295 300 



X^eu Gly Val Val Ser Ala Gly xle Ala lie Leu Thr Gly Val Gly Phe 
305 310 315 * 320 



Leu Ser Leu Met Gly Met Pro Tyr Asn Asp He Val Gly Val Met Pro 
325 330 335 



Phe Leu Val Leu Ala Val Gly Val Asp Asn Met Phe Leu Met Val Ala 
340 345 350 



Ala Val Arg Arg Thr Ser Arg Thr His Thr Val His Glu Arg Met Gly 
355 360 365 



Glu Cys Leu Ala Asp Ala Ala Val Ser lie Leu He Thr Ser Ser Thr 
370 375 380 



Asp Val Leu Ser Phe Gly Val Gly Ala He Thr Thr He Pro Ala Val 
385 390 395 400 



Gin He Phe Cys Val Tyr Thr Gly Val Ala He Phe Phe Ala Phe He 
405 410 415 



Tyr Gin He Thr Phe Phe Ala Ala Cys Leu Ala Leu Ala Met Lys His 
420 425 430 



Glu Ala Ser Gly Arg Asn Ser lieu Phe Leu Xle Glu Ala VaOL Ser Ala 
435 440 445 



Glu Lys Lys Thr Ser Leu Ser Thr Phe Gin Arg Leu Phe Asn Leu Gly 
450 455 460 



Ser Val Pro Asp His Ser Ala Ser His Asp Val Lys Gin Pro Leu Thr 
465 470 475 480 
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Sex Arg Phe Phe Gly Glu Trp Tyr Ala Pro Val Leu Mat His Pro Val 
485 490 495 



Val Arg Gly lie Ala Met Val Tzp Phe Val lie Tyr Leu Leu Gly Ala 
500 505 510 



Ser Tyr Gly Cys Ser Arg He Lys Glu Gly Leu Glu Pro Val Asn Leu 
515 520 525 



Leu Val Glu Asp Ser Tyr Ala He Pro His Tyr Arg Leu Leu Glu Lys 
530 535 540 



Tyr Phe Trp Lys Tyr Gly Gin Gin Val Gin He Val He Asn Asn Ala 
545 550 555 ' 560 



Pro Asp Leu Arg Asn His Thr Ser Arg Asp Arg Val His Ala Met Val 
565 570 575 



Leu Asp Pile Ala Thr Ser Lys His Ala He Gly Met Glu Ser Val Gin 
580 585 590 



Phe Trp Leu Phe Glu Mat Glu Arg Tyr Tyr Gin Lys Glu Leu Glu Val 
595 600 605 



Gin He He Asp Ser Ser Phe Tyr Gly Leu Leu His His Phe Leu Ala 
610 615 620 



Ser Lys Thr Asn Asn Pro Leu Ala Glu Asp He Tyr Trp Gly Pro Met 
625 630 635 640 



Pro Asp Asp Asp Asn Gly Thr Mtet Val Lys Ser Phe Arg Phe He Leu 
645 650 655 



Gly Met Lys Asp Leu Val Thr Thr Met Asp Gin Thr Asp Ala Thr Met 
660 665 670 



Ser Phe Arg Glu Val Ala Ala Arg Trp Pro Glu Phe Asn Val Thr Thr 
675 680 685 



Phe Met Pro He Trp Met Phe Thr Asp Gin Tyr He He He He Pro 
690 695 700 



Asn Thr Val Gin Asn He He He Ala Leu Leu VsJ. Met He Val He 
705 710 715 720 
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Ala Val lieu. Fhe Xle Pro Gin Pro Mab Cys Ser Leu Xrp Val Ala lieu 
725 730 735 



Ala Cys Ala Ser He Asp Phe Gly Val He Gly Tyr Mat Thr Zieu Trp 
740 745 750 



Gly Val Asn Leu Asp Ala Xle Ser Met He Thr He He Met Ser He 
755 760 765 



Gly Phe Ser Val Asp Tyr Ser Ala His He Ala Tyr Gly Tyr Val Val 
770 775 780 



Ser Arg Glu Asp Thr Ala Ala (ily Arg Val Lys Glu Ala I«eu Ser Ala 
785 790 795 * ' 800 



lieu Gly Trp Pro lieu Ser Gin Gly Ala Met Ser Thr He He Ala Val 
805 810 815 



Ser Val Leu Ala Asp He Pro Ala Tyr Met He Val Thr Phe Phe Lys 
820 825 830 



Thr Val Val Leu Ser He Ser Leu Gly X^eu Leu His Gly Leu Val Phe 
835 840 845 



Leu Pro Val Leu Leu Ser Xle Phe Val Arg Gly Cys Cys He He Pro 
850 855 860 



Ser Ser Pro His Gly His Pro Ser Ala Gin Lys lie Glu Lys Gin Xle 
865 870 875 880 



Arg Xle Ala Ala Xle Ser Ser Ser Pro X<eu Asp Leu Arg Thr Val Ala 
885 890 895 



Pro Leu Arg Ala Ser Ser Pro Xle Ser Phe Pro His Arg Leu Glu Tyr 
900 905 910 



Thr Asp Glu Ser Pro Thr Val His Asn Arg Ser Lys Asn Ser He Lys 
915 920 925 



Ser Glu His X«eu Asp 
930 
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<210> 4 

<211> 449 

<212> DMA 

<213> Homo sapiens 



<400> 4 
gctcgacttt 


ggcctgcagg 


agtaagtggc ccattcctag gctgtcccca aagatgtgtc 


60 


ctctgaagaa 


gctgglicagg 


-bagagggggt gtccactatig gttatagttg gggaaggaga 


120 


tigctgcccag 


g1:cgagcg-bt: 


ttgtccsacct gccaggtgta caggagtggg ttggsrOTcac 


180 


oacgcagagc 


atct:'tgi:acc 


'tcgcgcacac ctgctggt:ac 'tggagct:ggo 1:bgcg't^t:cc 


240 


cbgtgccaca 


cgcagatccb 


gcactgtact: gtccagbcaa ctgact:t:cag caaagat:gt:c 


300 


fcgggbteagc 


agcgagk-tgc 


bg-tgtgaggc caccagaatg gaggt;ga'tat cggcc^cagt 


360 


gctcatcctg 


gaggt:ggaga 


agbggbcaga gtcc^ctgt^g gtgaaatggc -tctiacaccaa 


420 


agtgggagac 


ai^ticagaa-tc 


gagggtcga 


449 



<210> 5 

<211> 238 

<212> DNA 

<213> Homo sapiens 

<400> 5 

gatccccctg tttcacttgg catacgtttt aatcctactc tttgctgttg tatcsatgctc 60 

caggttggac tgtataagaa acaagatgtg tgttgcagtc tttggagtgt tttctgttgc 120 

catgtcag'bg gtgagtggtt ttggcctgat gctgcacctt ggggtcccat ttgtgattat 180 

agbtgcaaab tcaccatttc ttattcttgg tgagtaaaaa aaattacgag gctgtgct 238 

<210> 6 

<211> 618 

<212> DNA 

<213> Homo sapiens 
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<400> 6 
t:1:ttat:ggaa 


t:caagai:i:ga cbbteoagaa 1:gccatgaaa cccgbtaccc ct:acaat:cac 


60 


agaaccaata 


gcaaaagtca cccacaagga acacaatgga taagggab-ba acaa-taagga 


120 


aacaatgaac 


at:agct:gct:g a1:gcaacceia tacatl^bcto acagtgix:t:t; ctraatat-bgo 


180 


agcatactga 


tcaaaateta 1»aa1:goc1:g gttatacaca atiiaggggsia tttrgacagtc 


240 


ttcagcta1:g 


cg'tcgl^aa-tt. agaa1:aacaa tat^ttct^-tt -ttggctgagg aagaaacatc 


300 




a^gaagccGc gggaagaaa^ ga^c^ca^^^ ga^gaagaaa ^ac^aa^a^c 




atgctgaaaa 


t^^tggaaaat: ^cttaaaaa atcaggaa-ta ttgi^-tcataa aagl:at'bcbt 


420 


ctcatt:agga 


tcttggctgt "taccttttaa atattgcaoa tatgcatclia accaaaaetc 


480 


tgtaagattt 


t1::at:ct:acat: agacattttt ttcaaaaatil: t:t:agt:acagt: tttgcagttt 


540 


ttgcctaaca 


t:otti1:at:ccc ag-tagtcaac tlit-ttttagt aacaataacc ataaccct:gg 


600 


gccataatot 


gaaaaata 


618 



<210> 7 

<211> 2379 

<212> DNA 

<213> Homo sapiens 



<400> 7 
atgaaatcac 


aagccacaca atcac1:cagt: gaaactagcg ggact:gctaa ggt:cct:t'bcc 


60 


C2at:1:tactga 


gagagccaca ggaaccgaga ggagaaliatic agca'bcc'tcb t:atci:t:gagc 


120 


cacactgcac 


agtx:cc1;1:ct cac'tccac1::g a'tgbcaggt:c cbccagcagc ctbcagcact: 


180 


ttgtgggalit 


ggcagagcag aagcag'tcac cggtictiitgc 'bcacsactcac agct'bcaggg 


240 


cabgaacaca 


cabcacactic -tcbcaagaaa cct;ctcacca tgcaabggat: galiaacactg 


300 


aaacaggat:t: 


cagat:tct:gG agcbcggaaa bcbbbcagca bctbliaccaa bbcagticaab 


360 


gtaatcactg 


accabggggt: tgccaaggct caaaacctgg acatcatcct ttactccttt 


420 


cc1:ccaact:t: 


catbgtac-tg tigbtacacaa gg1^cct:ai:at ggaaaaagaa tccacagbgg 


480 


aab-bggaagt: 


ccaggctccc t:gctcaacct ttgccagcag cacaggggaa cagagggcat 


540 


tcbgttcaga 


aaaaaaticca gctg1:ggaai: gtt'btliatt:^ catcttcatl: gggaagaaag 


600 


gccacaaaac 


at:t:cagggat gcccct:t:aaa aclitigtcct-t tgaagcatitia tgcttibtia'tc 


660 


aagcatctgl: 


gctacagctit: tgaaga-blitt t:ctcttgaa-b catatttagt agaaat:caaa 


720 


gct:g1:gcato 


atetaagt^tit; gcaaagbcat ggeiactaaag gagt:gt:t:t:ga gct:-tctg1u3c 


780 
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gaaocaaaga 


gaacbtgcco b-tcaaagaoa 


gga'bagcaga. 'kgcG'ba1:te'b 


840 


g-atgtgaligg 


bcsaccto'bao 


ca-tgaocago bccc^gbacb 


'toatoaat'bt 


tggcatgggt 


900 


gccagcccab 


'tcaoaaacal; 


agaggctg'tg aaggtctliot: 


gtcsiaaacali 


gtgtigt^otici: 


960 


attcbgiiliga 


actao-tticte 


cattttctcc ttctttggct 


cctgtotgg-b 


o1:'b-tgGi:ggG 


1020 


caactegagc 


aaaaccgcte 


ocacagcabc ttttgctgta 


agatccc'b'bc 


tigcagaafcac 


1080 


ctggatcgca 


aacctgtgtg 


gttccagaca gtgatgagtg 


atgggcatcsa 


acagacgtcc 


1140 


ca-tca-tgaga 


cgaacccciia 


ccagcaccac 'btcatbcagc 


act:t:cct:ocg 


t:gaaGab1:at 


1200 


aatgaatigga 


-t-baocaatat; 


a-batgtgaag cca1i'btgtt:g 


tcatcctcta 


'totGa'tt:1:a1: 


1260 


gccteo'btict 


cct'bca'tggg 


g^gettacag abcagtgacg 


gagccaaca^ 


catcaatota 


1320 


ctegccagiig 


a'b'bogccaag 


bgtibtccbat: gccabggb'bc 


agcagaaate 1it.t:oagcaao 


1380 


-batagccctg 


'tgatiagga'tt: 


c'kaog'tc'ha'k gagcccobag 


agtactggaa 


GagcagcgtG 


1440 


oaggatgacc 


Iraagaagacb 


ct:g1:agtgga ttcactgcag 


tgtcctgggfc 


ggagGagtac 


1500 


i:accagt:tGc 


bgaaag-bcag 


caacgtcagt gccaabaaca 


aaagtgactt 


catcagtgtc 


1560 


ctgcaaagct 


cati-tti-k-baaa 


aaagccagaa ttccagcatt 


ttcgaaatga 


tatcatcttc 


1620 


-tccaaggcag 


gggat:gaaag 


caa-baticabt: gcttctcgct 


1igt:aiictggt: 


ggccaggact 


1680 


agcagagaca 


agcagaaaga 


aatcacagaa g^-b'tggaa^ 


agcbgaggcc 


cc'ta'kccG-tc 


1740 


-tcaaagagca 


tecgat-bcat: 


cglig't'bcaac ccc'bcc't't'bg 


t:ct,t:catigga 


ccat:t;acagc 


1800 


ttgtctgtca 


cagtigccbgt; 


i:c1:gai:tgca ggc-t'bt:ggi:g 


't-tctcc-bggt gtliataticctg 


1860 


aettttttec 


bagtgateca 


ccctcliggga aact:1:ctggc 


taattzcbtzag 


ogtGacGtca 


1920 


a'tt:gagctgg 


gcgttctggg 


cti-baa-bgaca t:1:ai:ggaacg 


1:cgacat=gga 


ttgGatttct 


1980 


atcttgtgcc 


ttatctacac 


cttgaatttc gccattgacc 


actgtgGacc 


actgcttttc 


2040 


acai:t:1:g1^at: 


t:agcaacbga 


gcacacccga acacaat:gt:a 


t:aaaaagct:c 


cttgcaagac 


2100 


catgggacag 


Gcaiitili'tgca 


aaatgttact tcttttctta 


ttgggttagt 


ccGcct:t:Gta 


2160 


^-ttgtgcctib 


cgaacctgac 


cl^-bcacaclig tbcaaa-tgcb 


-tgGt:gci:oac 


■tgggggttgc 


2220 


acact:tet:gc 


aatgbti^lxrt: 


tzali-bttiacct: gtgt-tcctaa 


GgtttttCGC 


cccb-bccaaa 


2280 


aagcaccsaca 


agaaaaagaa 


acgtgccaag cgaaaggaga 


gagaggaaat: 


t^gaa-tgcaiia 


2340 


gaaa'tteaag 


agaacccgga 


'bcacgticacc acag-batiga 






2379 
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-<210> 8 

<211> 792 

<212> KIT 

<213> Homo sapxens . 

<400> 8 

Met: liys Ser Gin Ala Thr Gin Ser Leu Ser Glu Thr Ser Gly Thr* Ala 
15 10 15 



Lys Val Leu Ser His Leu Leu Arg Glu Pro Gin Glu Pro Arg Gly Glu 
20 25 30 



Tyr Gin His Pro Leu lie Leu Ser Hxs Thr Ala Gin Ser Leu Leu Thr 
35 40 45 



Pro Leu Met Ser Gly Pro Pro Ala Ala Phe Ser Thr Leu Trp Asp Trp 
50 55 60 



Gin Ser Arg Ser Ser His Arg Ser Leu Leu Thr Leu Thr Ala Ser Gly 
65 70 75 80 



His Glu His Thr Ser His Ser Leu Lys Lys Pro Leu Thr Met His Trp 
85 90 95 



Met lie Thr Leu Lys Gin Asp Ser Asp Ser Ala Ala Arg Lys Ser Phe 
100 105 110 



Ser lie Phe Thr Asn Ser Val Asn Val lie Thr Asp His Gly Val Ala 
115 120 125 



Lys Ala Gin Asn Leu Asp lie lie Leu Tyr Ser Phe Pro Pro Thr Ser 
130 135 140 



Leu Tyr Cys Val Thr Gin Gly Pro lie Trp Lys Lys Asn Pro Gin Trp 
145 150 155 160 



Asn Trp Lys Ser Arg Leu Pro Ala Gin Pro Leu Pro Ala Ala Gin Gly 
165 170 175 



Asn Arg Gly His Ser Val Gin Lys Lys lie Gin Leu Trp Asn Val Phe 
180 185 190 
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lie Ser Ser Ser lieu Gly Arcf Ziys Ala Thr Lys His Sexr 61y Ms-t Pro 
195 200 205 



Ijeu Lys Thr Cys Fro Leu Lys His Tyr Ala Fhe lie Lys His Leu Cys 
210 215 220 



Tyr Ser Phe 61u Asp Phe Ser Leu Glu Ser Tyr Leu Val Glu Xle Lys 
225 230 235 240^ 



Ala Val His Asn Leu Ser Leu Gin Ser His Gly Thr Lys Gly VaJ. Phe 
245 250 255 



Glu Leu Leu Ser Gly Trp Arg- Arg Thr Lys Glu Asn Leu Pro Phe Lys 
260 265 270 



Asp Arg lie Ala Asp Ala Tyr Ser Asp Val Met Val Thr Tyr Thr Met 
275 280 285 



Thr Ser Ser Leu Tyr Phe He Thr Phe Gly Met Gly Ala Ser Pro Phe 
290 295 300 



Thr Asn Xle Glu Ala Val Lys Val Phe Cys Gin Asn Met Cys Val Ser 
305 310 315 320 



He Leu Leu Asn Tyr Phe Tyr He Phe Ser Phe Phe Gly Ser Cys Leu 
325 330 335 



Val Phe Ala Gly Gin Leu Glu Gin Asn Arg Tyr His Ser He Phe Cys 
340 345 350 



Cys Lys He Pro Ser Ala Glu Tyr Leu Asp Arg Lys Pro Val Trp Phe 
355 360 365 



Gin Thr Val Met Ser Asp Gly His Gin Gin Thr Ser His His Glu Thr 
370 375 380 



Asn Pro Tyr Gin His His Phe He Gin His Phe Leu Arg Glu His Tyr 
385 390 395 400 



Asn Glu Trp He Thr Asn He Tyr Val Lys Pro Phe Val Val He Leu 
405 410 415 



Tyr Leu He Tyr Ala Ser Phe Ser Phe Met Gly Cys Leu Gin He Ser 
420 425 430 



wo 02/36613 



PCT/EPOl/12778 



-16- 



Asp Gly Ala Asn He He Asn I^eu Leu Ala Ser Asp Ser Pro Seir Val 
435 440 445 



Ser Tyr Ala Mat Val Gin Gin Lys Tyr Phe Ser Asn Tyr Ser Pro Val 
450 455 460 



He Gly Phe Tyr Val Tyr Glu Pro lieu Glu Tyr Tzp Asn Ser Ser Val 
465 470 475 480 



Gin Asp Asp I«eu Arg Arg Leu Cys Ser Gly Phe Thr Ala Vc^. Ser Tzp 
485 490 495 



Val Glu Gin Tyr Tyr Gin Phe Leu Lys Val Ser Asn Val Ser Ala Asn 
500 505 510 



Asn Lys Ser Asp Phe He Ser Val Leu Gin Ser Ser Phe Leu Lys Lys 
515 520 525 



Pro Glu Phe Gin His Phe Arg Asn Asp He He Phe Ser Lys Ala Gly 
530 535 540 



Asp Glu Ser Asn He He Ala Ser Arg Leu Tyr Leu Val Ala Arg Thr 
545 550 555 560 



Ser Arg Asp Lys Gin Lys Glu He Thr Glu Val Leu Glu Lys I«eu Arg 
565 570 575 



Pro Leu Ser Leu Ser Lys Ser He Arg Phe He Val Phe Asn Pro Ser 
580 585 590 



Phe Val Phe Met Asp His Tyr Ser Leu Ser Val Thr Val Pro Val Leu 
595 600 605 



He Ala Gly Phe Gly Val Leu Leu Val Leu He Leu Thr Phe Phe Leu 
610 615 620 



Val He Hxs Pro Leu Gly Asn Phe Trp Leu He Leu Ser Val Thr Ser 
625 630 635 640 



He Glu Leu Gly Val Leu Gly Leu Met Thr Leu Trp Asn Val Asp Met 
645 650 655 



Asp Cys He Ser He Leu Cys Leu He Tyr Thr lieu Asn Phe Ala He 
660 665 670 
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Asp His Cys Ala Pro lieu lieu Phe Thr Phe Val lieu Ala The Glu His 
675 680 685 



Thr Arg- Thr Gin Cys lie Ijys Ser Ser lieu 61n Asp His 61y Thr Ala 
690 695 700 



Xle lieu Gin Asn Val Thr Ser Phe lieu lie Gly Leu Val Pro Leu Leu 
705 710 715 720 



Phe Val Pro Ser Asn Leu Thr Phe Thr Leu Phe I^ys Cys Leu Leu Leu 
725 730 735 



Thr Gly Gly Cys Thr Leu Leu His Cys Phe Val lie Leu Pro Val Phe 
740 745 750 



Leu Thr Phe Phe Pro Pro Ser Lys Lys His His Lys Lys Lys Lys Arg 
755 760 765 



Ala Lys Arg Lys Glu Arg Glu Glu He Glu Cys He Glu He Gin Glu 
770 775 780 



Asn Pro Asp His Val Thr Thr Val 
785 790 



<210> 9 
<211> 1061 
<212> PRT 

<213> Drosophila melsuiogastier 
<400> 9 

Met He Arg Arg Glu Val Phe Gin Glu Leu Arg Gin Leu Asp Asn He 
1-5 10 15 



He Gin Asn Ala Thr Thr Thr Tyr Asp Gly Asp Thr Tyr Thr Tyr Lys 
20 25 30 



Asp Asn Cys Ala Arg Trp Glu Asn Glu Cys Phe Glu Asn Asp He Leu 
35 40 45 



Asn Leu Asp Ala Leu Met Asp Asp He Glu Ala Gly Gin Leu Asn Leu 
50 55 60 
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Thr Phe Pco Fhe Hat Phe Asn. Pro VaJL Ibr Trp Asp Ala His Leu. Phe 
65 70 75 80 



Pro Val Phe Phe Gly Gly a!hr Lys Leu Thr Glu Asp Asn Tyr Val He 
85 90 95 



Ser Val Pro Ala lie Gin Leu Val Tyr Phe Val Thr Ala Asp Thr Lys 
100 105 110 



Arg Gin Asp Ala Lys Gly Ala Glu Trp Glu Glu Thr Phe Leu Arg Val 
115 120 125 



Val Gly Asn Ala Glu Asn Ser Gly Gin Phe Lys His He Ser Val Ser 
130 135 140 



Tyr Phe Ala Ser Arg Thr Leu Asp His Glu Leu Glu Lys Asn Thr Lys 
145 150 155 160 



Thr Val Val Pro Tyr Phe Ser Ser Thr Phe Leu Leu Met Gly Leu Phe 
165 170 175 



Ser Zle lie Thr Cys Met. Met Gly Asp Ala Val Arg Ser Lys Pro Phe 
180 185 190 



Leu Gly Leu Met Gly Asn Val Ser Ala He Met Ala Thr Leu Ala Ala 
195 200 205 



Phe Gly Leu Ala Met Tyr Cys Gly He Glu Phe He Gly He Asn Leu 
210 215 220 



Ala Ala Pro Phe Leu Met He Gly He Gly He Asp Asp Thr Phe Val 
225 230 235 240 



Met Leu Ala Gly Trp Arg Arg Thr Lys Ala Lys Met Pro Val Ala Glu 
245 250 255 



Arg Met Gly Leu Met Met Ser Glu Ala Ala Val Ser He Thr He Thr 
260 265 270 



Ser Val Thr Asp Phe He Ser Phe Leu He Gly He He Ser Pro Phe 
275 280 285 



Arg Ser Val Arg He Phe Cys Thr Tyr Ser Val Phe Ala Val Cys Phe 
290 295 300 
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Thr Phe Xieu Tzp H±s He Thr Phe Phe Ala Ala Cys Mai: Ala Xle Ser 
305 310 315 320 



Gly Tyr Ar>g Glu Arg Lys Asn ItQU His Ser Xle Phe 61y Cys Axg Val 
325 330 335 



Gin Pz'o Met Ser Val Ala Xle Lys Glu Lys Arg Asn Phe Leu Tyr Lys 
340 345 350 



Ala Xle Met Ala Gly Gly Xle Asp Ala Asn Asp Pro Asp Asn Pro Xle 
355 360 365 



Asp Asn Lys Asp H±s Met Leu Met Ala Phe Phe Lys Asp Lys M^t Ala 
370 375 380 



Ala Val Xle Asn Asn Lys Tzp Cys Lys Ala Xle Xle Xle Leu Ala Phe 
385 390 395 400 



Ala Ser Tyr Leu Val Gly Ala Cys Tyr Gly Xle Thr Gin Xle Lys Glu 
405 410 415 



Gly l«eu Glu Arg Arg Lys Leu Ser Arg Glu Asp Ser Tyr Ser Val Glu 
420 425 430 



Phe Phe Asp Arg Glu Asp Asp Tyr Tyr Arg Glu Phe Pro Tyr Arg Met 
435 440 445 



Gin Val Xle Xle Ala Gly Pro Leu Asn Tyr Ser Asp Pro Leu Val Gin 
450 455 460 



Glu Gin Val Glu Asn Leu Thr Ser Thr Leu Glu His Thr Ser Tyr Val 
465 470 475 480 



Thr Ser Arg Arg Tyr Thr Glu Ser ' Trp Leu Arg Ser Phe Leu Ser Phe 
485 490 495 



Leu Glu Arg Asn Asn Glu Leu Xieu Asn Val Thr Val Asp Asp Glu Gin 
500 505 510 



Thr Phe Xle Asp Ala Val Lys Glu His Trp Leu Phe Pro Gly Asn Pro 
515 520 525 



Phe Ser Leu Asp Val Arg Phe Asn Glu Asp Glu Thr Gin Xle Xle Ala 
530 535 540 
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Ser Arg Phe Leu lie Gin Ala Val Asn lie Thr Asp Thr Asn His Glu 
545 550 555 560 

Lys Glu Mat Val Arg Asp Leu Arg Gin lie Cys Lys Asp Ser Pro Leu 
565 570 575 

Asn Ala Ser lie Phe His Pro Tyr Phe Val Phe Phe Asp Gin Phe Glu 

580-^ 585 . 590 



Leu Val Arg Pro Val Ser Leii Gin Ala Met Val lie Gly Ala lie lie 
595 600 605 

Met Met He He Ser Phe Val Phe He Pro Asn He Leu Cys Ser Leu 
610 615 620 

Trp Val Ala Phe Ser Val He Ser He Glu Leu Gly Val Ala Gly Tyr 
625 630 635 640 

Met Ala Leu Trp Asp Val Asn Leu Asp Ser He Ser Met He Asn Leu 
645 650 655 

He Met Cys He Gly Phe Ser Val Asp Phe Thr Ala His He Cys Tyr 
660 665 670 

Thr Tyr Met Ser Ser Lys Lys Arg Ser Pro Lys Ala Arg Val Arg Glu 
675 680 685 

Ala Leu His Ser Leu Gly Leu Pro He He Gin Gly Ser Ser Ser Thr 
690 695 700 

He Leu Gly He Val Ala Leu Leu Leu Ala Gin Ser Tyr He Phe Leu 
705 710 715 720 

Val Phe Phe Lys Met Val Phe Leu Val He Phe Phe Gly Ala Met His 
725 730 735 

Gly Leu Phe Leu Leu Pro Val Leu Leu Ser Leu Phe Gly Pro Gly Ser 
740 745 750 

Cys Leu Thr Trp Thr Gly Lys Asp Asp Gly Ser Asp Ala Glu Val Asp 
755 760 765 



Asp Gly Leu Asp Asp Arg Gin Leu Glu Lys Pro Phe Ser Gin Ser Tyr 
770 775 780 
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Tyx Mat Gin Tyr Pro Ser lie Gly lie Asn Gly Pro Tyr Gly Ser Lys 
785 790 795 800 



Gly Plie Leu Gly Ala Pro Tyr Lys Ala Tyr Gly Val Asp Glu Lys Asp 
805 810 815 



Leu Gly Leu Gly Thr Ser Gly Glu Asp Ser Ser Glu Ser Ser Ser Ser 
820 825 830 



Arg Ser Gin His Arg Gin Gin Ala Ala Ala Thr Glu Glu Glu Val Val 
835 840 845 



Val Arg Glu Ser Pro Thr Arg Arg Tyr Asp Asp Gly Trp Arg Arg Ser 
850 855 860 



Ser Tyr Gin Asn lie Tyr Gly Gin Gly Ala Ala Gin Phe Gin Ala Gin 
865 870 875 880 



Pro Asp I«eu Tyr Gly Lys Gin Val Ser Ala Thr Glu Trp Arg Gin Arg 
885 890 895 



lieu Asp Thr His Glu Gin Gin Gin Arg Gin Arg Gin Arg Arg Ser Pro 
900 905 910 



Phe Glu Asn Tyr Arg Gin Asp Val Glu Xle Asp Mali Gin Lys Ala Arg 
915 920 925 



Arg Asn Ser His Gly Asp Val lie Asp Leu His Gly Thr Pro Asn Ser 
930 935 940 



Ser Val Glu Glu Arg Phe Arg Arg Arg Gly Glu Pro Phe Ser Ala Glu 
945 950 955 960 



Ser Gly Asp Asp Ser Ser Tyr Arg His Gin Gin Xle He-t Ala Met: Pro 
965 970 975 



Ala Ala Gly Ser Ala Pro Ser Ala Lys Arg Tyr His Arg Arg Arg Ser 
980 985 990 



Ser Glu Asp Ser Thr Ser Arg His Gin Arg Trp Pro Ala Asn lie Glu 
995 1000 1005 



Glu Arg Arg Ala Arg Arg Ala Tyr Ser Pro Ala His Asn Arg Pro 
1010 1015 1020 
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6lu Xhr Ala Leu Shr Ser Tyr Ala Tyr Arg Ser Ser Ser His His 
1025 1030 1035 



Asn Ueu Tyr Gin Pro Asn Gly Lys Ser Ser Lys Tyr Pro Pro Thr 
1040 1045 1050 



Tyr Gin Tyr Gly Asp Tyr Tyr His 
1055 1060 



<210> 10 

<211> 332 

<212> DKA 

<213> KosLo sapiens 



<400> 10 

agaa-t1:a'bt:g cacagggccg ggcgcgg^gg ctcacgcctg taat:cccagc aclztligggag 60 

gccgaggcgg g1^gat:cat;g aggtcaggag at:cgagacca tcctggctaa caaggtgaaa 120 

ccccgt;c1:ct: actaaaaata caaaaaatta gccgggcgcg gtggcgggcg cctgiiagtcc 180 

cagctactcg ggaggctgag gcaggagaat ggcgtgaacc cgggaagcgg agct'bgcagi: 240 

gagccgagat; tgcgccact;g cagtccgcag tccgacctgg gcgacagagc gagactccgt 300 

ctcaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 332 

<210> 11 

<211> 873 

<212> DNA 

<213> Homo sapiens 

<400> 11 

ccatgggaaa caaacagaga agaactctat gatctcttgg aaaccctgag gagactttct 60 

gtcaccticca agg^gaagti: ca1:cgi:ct:1:c aatccgtzcct: tgt:ai:acat;g gat:cgat:at:g 120 

ccl^cctictcl: gggagccccc cfcgcacaact: cctgcatcag tgct:tgt1x;c tgctc^'tc^t: 160 

clicggcatte cliggtggcag a'kticactgat taacgtctgg ateactctca cagt:-tgt:g1:c 240 

cgtggagtt^ gagtgatagg tt^catgaca tt;atggaaag tagaactgga cbgcattitct 300 

gtgctatgc-t taatttaligg aa'b'taa-ttac acaa^tgaca a1:tgt:gat:cc aa-tgbtat^cc 360 

acat;ttgttc tgggcaagga tt^teacaaga actaaatggg taaaaaatgc cctggaagtg 420 
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ot^alitt^liaca 


gag-bliacctc -bgcba-batgb tggbo'bga-t'b octettigaag 


480 


ctglig-ccb-bc 


siaatctgacc 


1:gtacact:gb tcaggtgctt gtttttaa-ta gcatz-bg-bcac 


540 


otil^ct'k'boac 


tgcttgcca-t 


'bb'tacc'bgtg abacbgaot^b -boa-bgccaca otot:aagaaa 


600 


aaAaggaaag 


agaagaaaaa 


tectgagaac cgggaggaaa 'b'bgagtgligl: agaaalrggte 


660 


gatiaticga-ta 


gtacccgtgt 


ggttgaecaa at:'taoaacag gfcgatatgtc tgcttggata 


720 


tttcacctta 


ggt:-tt:a1^cag 


aacaagagat: ttxf-tl^iigaa acat:t:aa1:iio oaagg'bct:t:c 


780 


cct:1i1:aaaga 


"tl^gaacggtb 


ggcaaaaaaa aaaaaatggg glitlitligggg ggaaaggbt^a 


840 


agggggaagg 


t:cgoc1:tgaa 


gggaagggcc tog 


873 



<210> 12 

<211> 346 

<212> DNA. 

<213> Homo sapiens 



<400> 12 
gactigaticga 


c-ttcagacat: 


ca^gaaacb cgcac-kggal: 


'tccatiti1:c-bt: 


'tgcto'tgcbb 


60 


'Lat't'ta'bggg a't'bcac'taca 


caa'k'kgacca cbghgctcca ct'tlrca'bcca 


cabt'bgtt^c'k 


120 


aggcaaggat 


-bttocaagaa 


ctaaatzgggt: 'k'baaaa-tccc 


ct^ggaag^c 


atgggg'bagc 


J ISO 


tiab'tt-tacag 


ag^-tacctcb 


gttatattgt tggtctattt 


oa-bctbgaag 


otgbccc1:te 


240 


aaa-tc-bgacc 


tg1:acact:gt 


-bcaggtgott: gi:tt:t:t:aat:a 


goat;t-bg-tca 


cct:t:ci:1i1:ca 


300 


ctgctttgcc 


ati1it:tacci:g 


tigatacttac -tl^ticctgcca 


cccbcc 




346 



<210> 13 

<211> 1692 

<212> DNA 

<213> Homo sapiens 



<400> 13 

aiigctcaa-bg aagaaaaagb ggat-k'b't-tcc abtgc-bggtc atxrgabt:a1:a 'tgggacti'bl^'b 60 

gaaatgi:1:at: cctcctggag gaaaactaga gaagaccaac atg^-baaaga gagaactgca 120 

gcaglictia-bg cagactccat: gctctccttt tctctcacca ct:gccat:g'ta cctggtcacc 180 

tti^ggcatiag gggccagccc tttcacgaac atitgaggcag ccaggat-btt. ctgcbgcaat; 240 
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tcctgtattg caatcttctt caactacctc tatgtaatct cgttttatgg 1:1iccagcc1::a 300 

gtgtteactg gctacatagra aaacaattac cagcatagta tcttctgtag aaaagtccca 360 

aagcctgagg cattgcagga gaagccggca tggtacaggt iitctcctgac ggccagattc 420 

agtgaggaca cagctgaagg cgaggaagcg aacacttacg agagtaacct ali-tggtatgt: 480 

l^ticcbcsaaac gci^attactg 1:gactgga-ta accaacacct atgtceiagac t:tt:tgt:agt:t: 540 

cbctttitacc ttatttatat ttcctttgcc i:taatgggct atctgcaggt cagtigaaggg 600 

tcagacci:^ g taa c a t-bgt agcaaccgcg acacaaacca ^tgagliacao toctigcccag 660 

caaaagtact t:cagcaacte cagtcctgtg attgggtttt acatatatga gtctatagaa 720 

tactggaaca ctagtgtcca agaagatgtt cbagaataca ccaaggggtt tgtgcggata 780 

tcc'tggt:i:t:g agagct;at:t:'k aaattiaccbb cggaaactca aligiial^ccac bggc-b^cci: 840 

aagaaaaat:t t;cacagacat gttgaggaal: tcctttctga aagcccctica attttcacat 900 

t:tt:eaagagg aca-bcatcfcl: ctcfcaaaaaa t:acaiatgatg aggbcgatgt ag-tggcctcc 960 

agaatgt:tlLt txrgtggccaa gaccatggaa acaaacagag aagaacticta tgatictct-bg 1020 

gaaaccctga ggagactttc tgtcacctcc aaggtgaagt tcatcgtctt caat:cogt:cc 1080 

1:t:^g^t:aca 1:gga^cga1:a tgcctcctct ctgggagccc ccctgcacaa ctcc'tgca'bG 1140 

agtgctttgt tcctgctctt cttctcggca ttcctggtgg cagattcact gattaacgtc 1200 

tgga1:cac-tc tcacagtt:gt g-tccgtggag t:t-bggagt:ga liagg^titcat gacat:t:at:gg 1260 

aaagtagaac bggactgcat ttetgtgcta tgcttaattt atggaat:taa ttiacacsaati: 1320 

gacsaattig^ ctccaatgtt at:ccacati:1: gt:tctgggca aggatttcac aagaact:aaa 1380 

t;gggbaaaaa atgccctgga agtgcatggg g1:agGt:at:tt -bacsagagbta co-botgc-tal: 1440 

attgtbggtu: tgattcctct tgcagctgtg oct-tcaaalic tgacctgtac ac'kg1:t:cagg 1500 

tgcttgtttt baatogcatit tgtcaccttc tttcsactgct ttgccatttt acc-kgbgatia 1560 

c'kgac'b'bt:cc "bgccaccctc taagaaaaaa aggaaagaga agaaaaatcc bgagaaccgg 1620 

gaggaaatt:g agtgtgtaga aatggtagat atcgataglia cccgtgtggk tgaccaaali-t 1680 

acaacagtgt ga 1692 

<210> 14 

<211> 563 

<212> PRT 

<213> Homo sapiens 
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<400> 14 

Met lieu Asn Glu 61u Lys Val Asp Phe Ser lie Ala Gly His Gly I.eu 
15 10 15 



Tyr Gly Thr Phe Glu Mat Leu Ser Ser Trp Arg Lys Thr Arg Glu Asp 
20 .25 30 



Gin His Val Lys Glu Arg Thr Ala Ala Val Tyr Ala Asp Ser Met I*eu 
35 40 45 



Ser Phe Ser lieu Thr Thr Ala Met Tyr Leu Val Thr Phe Gly lie Gly 
50 55 60 



Ala Ser Pro Phe Thr Asn lie Glu Ala Ala Arg lie Phe Cys Cys Asn 
65 70 75 80 



Ser Cys lie Ala lie Phe Phe Asn Tyr Leu Tyr Val Leu Ser Phe Tyr 
85 90 95 



Gly Ser Ser Leu Val Phe Thr Gly Tyr lie Glu Asn Asn Tyr Gin His 
100 105 110 



Ser He Phe Cys Arg Lys Val Pro Lys Pro Glu Ala Leu Gin Glu Lys 
115 120 125 



Pro Ala Trp Tyr Arg Phe Leu Leu Thr Ala Arg Phe Ser Glu Asp Thr 
130 135 140 



Ala Glu Gly Glu Glu Ala Asn Thr Tyr Glu Ser His Leu Leu Val Cys 
145 150 155 160 



Phe lieu Lys Arg Tyr Tyr Cys Asp Trp lie Thr Asn Thr Tyr Val Lys 
165 170 175 



Pro Phe Val Val Leu Phe Tyr Leu He Tyr He Ser Phe Ala Leu Met 
180 185 190 



Gly Tyr Leu Gin Val Ser Glu Gly Ser Asp Leu Ser Asn He Val Ala 
195 200 205 



Thr Ala Thr Gin Thr He Glu Tyr Thr Thr Ala Gin Gin Lys Tyr Phe 
210 215 220 
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Ser Asn Tyx Ser Pro Val He Gly Phe Tyx lie Tyx 61u Ser He 61u 
225 230 235 240 



Tyx Trp Asn Thr Ser VaX Gin Glu Asp Val Leu Glu Tyr Xhr Xiys Gly 
245 250 255 



Phe Val Arg* lie Ser Trp Phe Glu Ser Tyr Leu Asn Tyr Leu Arg Lys 
260 265 270 



Leu Asn Val Ser Thr Gly Leu Pro Lys Lys Asn Phe Thr Asp Met Leu 
275 280 285 



Arg Asn Ser Phe Leu Lys Ala Pro Gin Phe Ser His Phe Gin Glu Asp 
290 295 300 



lie He Phe Ser Lys Lys Tyr Asn Asp Glu Val Asp Val Val Ala Ser 
305 310 315 320 



Arg Met Phe Leu Val Ala Lys Thr Met Glu Thr Asn Arg Glu Glu Leu 
325 330 335 



Tyr Asp Leu Leu Glu Thr Leu Arg Arg Leu Ser Val Thr Ser Lys Val 
340 345 350 



Lys Phe Tie Val Phe Asn Pro Ser Phe Val Tyr Met Asp Arg Tyr Ala 
355 360 365 



Ser Ser Leu Gly Ala Pro Leu His Asn Ser Cys He Ser Ala Leu Phe 
370 375 380 



Leu Leu Phe Phe Ser Ala Phe Leu Val Ala Asp Ser Ijeu He Asn Val 
385 390 395 400 



Trp He Thr Leu Thr Val Val Ser Val Glu Phe Gly Val He Gly Phe 
405 410 415 



Met Thr lieu Trp Lys Val Glu Leu Asp Cys He Ser Val Leu Cys Leu 
420 425 430 



Xle Tyr Gly He Asn Tyr Thr He Asp Asn Cys Ala Pro Met Leu Ser 
435 440 445 



Thr Phe Val Leu Gly Lys Asp Phe Thr Arg Thr Lys Trp Val Lys Asn 
450 455 460 
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Ala Iteu Glu Val His Gly Val Ala lie Z<eu Gin Ser Tyx: lieu Cys Tyr 
465 470 475 480 



lie Val Gly lieu lie Pro Leu Ala Ala Val Pro Ser Asn lieu Thr Cys 
485 490 495 



Thr lieu Phe Arg Cys lieu Phe lieu He Ala Phe Val Thr Phe Phe His 
500 505 510 



Cys Phe Ala He lieu Pro Val Xle Leu Thr Phe Leu Pro Pro Ser Lys 
515 520 525 



Lys Lys Arg Lys Glu Lys Ziys Asn Pro Glu Asn Arg Glu Glu He Glu 
530 535 540 



Cys Val Glu Met Val Asp He Asp Ser Thr Arg Val Val Asp Gin He 
545 550 555 560 



Thr Thr Val 

<210> 15 
<211> 296 
<212> DNA 



<213> 



Homo sapiens 
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<400> 15 

ctocta-t'bct: t:ga1:taatgg aatcgactac acaactgaca acbctgctec actglitabcc 60 

acatttcttc taggcaagga tttcaccaga aotaaatggg tfcaaaaatcc cctggaagtg 120 

catgggg-bag ct:at:t:t:t:aca gagttsacctc tgttatattg ttggtctatt tectcttrgca 180 

gctgtccctt caaatctgac ctgtacactg ttcaggtgot tgtttttaat: agcattitgte 240 

accttcbbbc aci:gct:1itgc cati'tt'tacct: gbgal^act:^ ct^btectcoc accctc 296 

<210> 16 

<211> 290 

<212> DNA 

<213> Homo sapiens 



<400> 16 

gctbaat:t:ta tggaattaac tacacaattg acaactctgc tccat^tct tccaaatttig 60 

btcoaggcaa ggat^t:t:-taca agaacteaai: gggt-taaaaa tgccc^gaa gt:gcatgggg 120 

tagct:att:'t'b acagagt-bac ctctgttata ttgttggtct atttcttctt gcagctg-bgc 180 

clitcaaabct: gacctgtaca ctigttcaggt gcttgttttt aatagcattt gtcsaocttct 240 

ttcac-tgctt tgccat:tt1:a cctgtgatac ttactttcct gccaccctcg 290 



